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preferable to tlie cinema, ■which passes too were als( 
qnicHy for the ordinary villager to assimilate, breeding 
it is also proposed that the Imperial Oonneil breeders 
of Agricultural Research should bring out a demands 
soi'les of -well-illustrated' l)Ooldets dealing with excited t 
tile care and developineivt; of each class of out that 
animal for distribution amongst cultivators the diffe 
and s-l:ock~owners. descriptu 

Another item of great importance on the producer 
agenda was tluit relating to the introduction mentof s 

O'f legislative measures for the control of contagi- would di 

ous diseases amongst cattle in India and a jeets rec 
recommendation was made that this should this indr 
now he dolie in all provinces and states. The tion woi 
time has passed when a Central measure on organizai 
this subject can be introduced, but the Govern- the dair 
ment of India are concerned with the importa- been pro 
tion of diseased animals through the ports and ment of 
for the control of inter-provincial and state 
traffic in diseased animals, but imtil provinces Such i 
and states have taken steps to put their own at this n 

house in order in. this matter, it is difficult' for hope tin 

the Central Government to devise suitable in the i 

measures for inter-provincial control. acquired 

Several technical subjects, such as the with sor 

control of mastitis and rinderpest in cattle, progress 

worm infection in sheep and goats, sterility tedly th 

in cattle due to Bang’s disease ami other but this 

clauses, and nasal granuloma were discussed tnde a? 

and our knowledge in regard to these consi- India, 

derably advanced, while industrial subjects iiiteroha 

such as sheep-breeding, poultry farnung, and which is 

the damage caused to the hides and skins that wh 

trade by the warble-% and other animal pests tent tha 


FOURTH ALL- INDIA GATfLE SHOW 
'I'hfc fourth All-India Chi, tie Show wull be held 
at, Delhi from the '17th to tlie 22nd Felwuary 
1941. This year, six additional breed, s are 
included, also two new championsliips, a 
student-judging contest, milk and milking 
competitions. In conjunction with the exhibi- 
tion of cattle a poultry show representative of 
all India is to be held from the 17th to the 
19th February. Prospectuses for both can 
be had from the Secretary, All-India Cattle 
Show, Irwin Amphitheatre, New Delhi. The 
prizes to be given away this year wiU exceed 
Ba. 20,600. 
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By VAmuNTH L. Mehta 

Mmmging Director, Boynbay Provineial Cooperative Bank, Lid,, Bomhay 


T he range of requirements to he met by Dtispite favourable eoaditions, it is often 
any planning in the field of rural market- seen from experience that individuals wh<j 
ing for the eountry as a whole is so vast appreciate the benefits of organized market- 
that no scheme can, in practice, comprehend ing cannot take advantage of the facilities that 
all these diverse needs. At one end of the may be made available by reason of their 
scale we have the petty peasant or tenant indebted condition. An indebted agricub 
raising some inferior kind of food grain on a turist is often not a free agent in the matter 
tiny plot of land and at the other we have of selling his produce, and in many parts of 
large landlords cultivating huge estates and the counti'y the village moneylender is also a 
raising crops on a oommeroial scale. Ihu’ the i.rador through whom supplies are purcliascd 
bulk of the agricultural population, however, and produtio is sold. Before markding <5iui 
it would be true to assert that they buy in i;h(i be- organized it is necessary, therefore, that the 
dearest market and sell in the cheapest, whereas burden of de))t shoulrl be eased. It has to be 
the aim of evciy economic organization is to emphasized, however, that while the iudivi<lual 
buy in the cheapest and to sell in. the dea.'resi> agrieuitiirist will he freed from the domination 
market. Tlie individual cultivator is ordi- (d' an economically stronger middleman, he 
narily unorganized for business pui’poscs and will have to subject himself to a certain degreo 
hence the business operations of railiions of of discipline exercised either l)y the state or 
individuals are carried on by tliem as itsolatcd by ;i, voluntary cooperative organization of 
units. ISfaturally, therefore, economic interests whicli he is a member. In mode,rn economic 
tliat are slightly better organized are able to life no progress is possible witlmut organization, 
take advantage- of the economic weakness td .v-nd ojganization postulates discipline and 
these individuals and this happens to the opm-a- mutual control. Those who refuse to subject 
tions oF supply as well as marketing. thcniseive.s to the necessary control t>iay have 

jVo progress -ivilhon!: edimation furgo tiio- advantages expected to {M'-cruo 

-Plamuug m othfU’ hold-s will artetjt the place 
of the inclividual j>roducer in the economic. f*i'obtem of transpori 

.structure ; ))ut it is nocessaiy to draw ujt a .Before de.scribing in detail tlic lines on wiiiclt 
plan which may fit in with tin* agruritin eundi- machiuory for the sale of the agriciiltu.ri.sfc’R 
lions of toilay, provided etirtain adjustmeiits produce, .-dnmld be set up it i.s necessuiy to 
are carried out and some regulatory action refer to two important factor, s wliich have a 
taken by the state. Even then, .not much vital bearing on the organization of marketing, 
progress is possible uulc.ss individuals get tlu; 'L’hc first is the problem of transport, 

necessary rudiments of educatiou whicdi alone. Ij(;aving a|.*tirt iJn* larger aspects of the 

can prepare their miiuls for* education in que.stion of transport, rofercuce may be made 
business and for training in organized effort for here only to the need for joining up 
common aims. The diffusion of general edu- villages by suitable roads with the highways 

cation as the basis for training in busines,s of traffic, especially those that link them up 

methods and corporate action is an essential witli the nearest local market-places. ISTot* 
requisite of progress in this as in other aspects withstanding the expenditure incurred on 
of national life. roads in recent times, the condition of the 
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•i 2 )f)i*f)acli roads hi villages shows on idle 
whole little improvement. There are villages 
in tracts with a heavy rainfall which are practi- 
cally isolated for three or four months of the 
3’e3r, •while there are numerous otliers that 
are served by roads full of stones and ruts, 
(jart i/raffin is not easy for the piu'pusc of 
' ftnying heavy loads, and needless strain is 
imposed on the bullocks or the carts lunn to 
undeigo frequent repairs. Jt is essential 
iliat of tlie large amounts spent on road con- 
strimtimi and re],airs, substantial sums should 
be earmarked for the junvision of well laid out 
cart tracks to all villages with a pojmlation of 
'>00 and over and i-hc carrying out of repairs 
on these after the rains’ annually. Paved 
causeways or low level bridges slioidd be 
]>rovided on the roails connecting villages 
with their marketing places. 

of tfvndinfjf 

dhi second importaut factor, cspcciaily 
in respect of cash crops, is grading. Tf indivi- 
dual producers wish to avail themselves of 
higher prices foj- quality produce, they will 
futve to accept grading standards for tixeir 
cash crops. At the .same time, by the organiita ■ 
ion of orderly, well-regulated marketing, 
steps should be devised to secure higher price.s 
for produce of better quality graded aJrdL 
lo recognized standards. To insist on grading 
and then leave individual producers at tlie 
mercy of middlemen is wor.se than u,so]es.s. 
in tin' existing conditions, grading may be 
undertaken by officials of departments of 
(government or recognized pubKc bodies such 
as niarket committees. Urading by coopera- 
tive institutions may be attempted for special 
tpies of commodities when the institutions 
themselves are woil-developed, control a large 
volume of trade and can regulate production. 

ihe question of grading is connected, to a 
certain extent, with warehousing. If iJie. 
produce IS properly graded, it has to be stocked 
in separate godowns pending its dispo.sa1. 
Warehousing arrangements at present arc 
priimtive m the sense that there is no attempt 
made except m the larger etiirepots for tlm 
graded goods to be accommodated separately. 
Grading can be undertaken by the agency 
responsible for the provision ,of godown aceom- 


modiitiou for the priniavy produec)-. Thi'^ is 
jiossiblc only where fhe accoramoihiiion G 
provided by a re.sponsible imd roHalile agem-v. 
Warehousing arrangements may have to be of 
two 'types- -of the shuj'ilest de^nrijition bir 
lofnl grain.s and oiher misceliancmH prodijec 
u.sually marketed ami con>.innt'ii itic.dfv and 
of Ji .somewhat nion' elabor.de type for the 
niuin cash crops, 'I'hc most ag-'iu i*',- 

that can bo ('tdrustml with the eusifMh- and 
upkce]i of the godowns of the. former yvpe .a;-" ; 
vilhigi' jjanchavats ; grain Intiiks ; innlti-ptirjio'sf* 
cooperative, societii's : cooperative pun-hn-e 
ami .sale tirganizatioiLS : branches of coopem- 
tiv'e or other a])])roV('<l agricu If a r;i.l li.'uik . 

tno m t'nnienf, asuin tmme 

In the absence of any of these jigcnr.he.s, 
(■lovenimcnt themselves should umlertakm thfs 
responsibility in rural areas, by attaching small 
godowns to the village chiuntn or vJuuvulh^'i 
aud entrusting the managenumt to the villagi* 
headman and the village accountant, tluvern- 
ment should also, as part of their ruriiJ develop- 
ment policy, accept, rc.sponsibility for t-lie 
provision of cheap loug-tcrm loans for tlu! 
construction of the godowns. 'I’Ih' rate of 
interest should not exceed the average yield 
on Government securities by 1 prr ccid' or 
ihercabout.s and the period of repavniont 
should be 15 to 2(t years. Loam, .sliould he 
grant.cd to the various type.s of agencie.s referrje.! 
to above, and, in special eircunistanccs, thi.s 
form of assistance may lie supplemented hv 
the grant ol small cash .subsidie.s. This 
may bo necessary in liackward areas whero 
the ^ income from the. rent charged on the 
storing of inferior and iow-prioed varieties of 
food grains may not bring in an adequaie 
income. Warehousing acounnnodation ja avail- 
able in the laiger market towns buf. i.-i not 
always satisfactory .from the point of view fd 
the primary producer. The bulk of it k con- 
trolled by the middlemen or b^^^ ihe concei'iis 
engaged in the work of proce.'s.sing. Markcf. 
committees, where o,stablislied, iioukl la; 
encouraged to provide ^3ucll accommoda'tion 
as^ part of their legitimate duties and for 
this purpose they may look up to Goyeriiment 
for funds in case they have no long-term 
resources of their own. Similar assistance 
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should be extended to cooperative sale 
orgiuiizations operating <iver wkh? areas either 
on a single comraoditv or on a genera^ basis. 

Market legis latiou 

One o{ the first steps in tljc development of 
markrtiiig iu the interest of the primary pro- 
dueer is tlio enactment' of legislation for the 
regulutictn of niiirkets. Bnoh legislation should 
embrace the various points dealt with in the 
rcoomnieudationa ma<ie on the subject by 
Ibe Koval Onminission on Agriculture in India. 
The most irnporiant of these points are : 

(1) tlie. <M>nstitution of the market roin- 

initiecs su us to securti adequate 
uml eli’ectivo representation for the 
interests of the j)riinary producers ; 

(2) the regulation of market charges and 

tlie pi'uhibifion or rcvstj'iction of 
iniso<dlaneoas levies ; 

(2) the pnjvision of aji inipartial and 
expeditious machinery for the seitle- 
niont of disputes ; 

(1) (he ])rovision of stoj'ag<; aocoinmoda- 
tkm ; 

(i>) the. efiicient control of weights fonl 
nieasnres. 

As observed at the tail set, ihe prijuary pro- 
ducer in severa.i parts of (he e<Mmtry has no 
C'Ontacts with the largm- markets such as arc, 
likely (o be .serv('d by niark('! i’oimnittees. 
Bales in fairly large quantities take place tm 
(he fields, at f.he farinsteads or on (he roadsuh*. 
and at weekly ba?:aa7’s. 'I'lte latter is tbe^ 
co!uiuun juethotl of sale adttj)(ed by the very 
small producer, 'I’be, out in defects of ioe.ai 
sa.les are : 

(!) the. possibility ol lower price, s being 
offered, taking advantage of the 
ignorance and need of the sidlcr ; 


(2) (he use of (h'fective weights and, 
measures; 

\ (2} tlie deferring of payimmt ant! ocea.sional 

failure to pay. 

It is necessary and possible to insist on the 
use of cerlified w'cights and inefisures and also 
to take stringent action in case of default in 
payment-. Market committees may entertain 
complaints from rural areas from which pro- 
duce is ordinarily drawn by them and may be 
empowered to take action on. complainf^. 


Their task will be facilitated with the progrevss 
of educatio.u and tlio growth of public o]>inio.n. 
The same forces alone can dicck abuses arising 
from point (1) above. It- will be the duty of 
the market committees to diffuse, in the best- 
manner possible, information about the markcl 
rates for various commodities, T’hcy niay 
have correspondents or representatives in t-he 
surromKliiig villages who may be kepi pu,stt*d 
from day to day about tlm chuiigf> in the. 
market rates and f^onditions. 

Monetflemler and middleman 

TJic more backward the conditioji of the 
puasuniry the grciiter the extent of the. hub! 
of tln^ moneylender and the mid<ll<nnan itvtn- 
the prijnary producer. The disadvantage to 
the seller lends lo diminish with improva*- 
ments in cominunication.s, %vith the spread of 
education and with the suppji}' of regular 
information abuuf- market rates. Although 
in normal times and in normal tracts the 
cultivator’s itnlchtediuiss may noi- iulversely 
affect his ability s;U;i.sfactorily to market his 
goods or curtail his freedom in (hat respect, 
tJic position of oulih'ators iu iiieas such as 
t-hose desigiuitf'd a,,s " excluded ’ or ‘ j)artialiy 
excluded ' is much worse. Tim peasants arc, 
not free ageids ordinarily in (be nuitler of the 
sale of iheir crops and (heir credit transactions 
wdth their njtnieyleiiders arc interinix('d, Ut 
llm advantage of Ihc latter, wdth (la* supply 
of goods ami the saic of produce. 

It is necessary effectively to e.oid'roj theso, 
opera! ions, lii-stty, by bringing tim. money- 
lemlers’ transactions under the soo])(' of suitable 
legislation for deld relief and for (hr regulation 
of aeeouiil'.s. Secondly, llierc should be machi- 
nery for the provision of credit through a 
responsib.lo agency either cooperative or state- 
cold i-olled wdiii-h ca-n ii.iTange (o pool the 
produr'.c and to dispose of it* xiroliiabiy and 
which, can supjdy domestic and other ce«piirc- 
ments on a cost-price ba,sis. 

Voopemtivc tnarketinif 
In a country of small holdings and small 
individual agriculturists the most suitable 
form of orgauization for the purpose o.f market- 
ing is cooperative. The state will not it-sslf 
organize .and conduct marketing operations 


8 


moiAK f&mtm 


i m, II, No. I 


but will provifb; facilities JUitl exercise control. 
The cooperative markeiiiig organisations may 
be of the following types : 

(1) village or group multi- {>ur|)OSe. soeic- 

ties ; 

(2) purchase uinl sale socicticri for the 

smalier lor.al markets : 

(3) ceiiiral marketing societies for largs*r 

areas stirving ooirtral warki'ts aiui 

preferably on a oommoclit-y liasis ; 

(1) a provincial wholesale society. 

The village or grtmp multi-purpose, societies 
can help mainly to collect produce and to 
supervise local storage and petty local sales. 
Usually, they will act as feeders to the. society 
operating in the local market, though they may, 
oji their own responsibility, transact local sales 
on a purely commission basis. This agency is 
particularly helpful, however, in eontrollmg 
<?redit, supervising local storage, assisting In 
the elementary .stages of grading, transporting 
the locally collected produce, stocking seed, 
serving as a grain bank or manure depot, and 
functioning as an agency for the collection of 
indents for seeds, manures, etc. and for the 
distribution of the goods when received. If 
joint marketing is to be organiiaed efiectively 
through this agency, it is necessary that there 
- should be some degree of compulsion. This 
sko\dd be limited to tliose who join as members 
to the ijxtent that it is n<;ce.ssary for tbem t<.> 
discharge their liabilities to the societies oi- to 
other recog.ruae<;l creditors such as land inor!.- 
gage banks. There may bo compulsion beyotid 
that sbigo voluntarily accepted but not en- 
forced by the. law as in Houth Afiica or oih<m 
c.ouutrio.s. Com])uiHiou in the inaf;ter t)f 
membershii> may he enforce<i in later stages 
only where special varieties of crops arc 
grown which inquire proper control in the 
matter of marketing. 

tjfuml purehuse and sale societies 

The local purchase and sale societies will have 
more direct responsibility for the vrork of 
marketing. They should have a compact area 
of operations covering one or two talukas 
(teksils) with homogeneous agricultural condi- 
tions. They should underbake the sale of the 
principal crops of the ams served by them. 


Their membership should be open to individual 
agricult wrists and to cooperative societies* 
To enaure better prices for the produce sold by 
the growers the societies should arrange, so 
far as possible, for the local proeossing, prefer- 
ably by hand, of the producte. They should, 
as previously obaerveci* arrange for the grading 
ain'b if poBHibIc, for the pooling of the produce 
before sale. The pooled produce may l>c 
sold at short intervals and a .system of averaging 
the resultant pric&H shoxild be evolved after 
experience. 

Reference has been made to the provision of 
god own facilities through tliese soeiotiea. They 
may provide finance against the produce in 
their possession, they may stock improved 
seed, implements, manures, and they may 
purchase other artieies against indents. Their 
main function, however, should be the sale in 
the most efficient manner possible of the pro- 
duce entrusted to their charge, either locally 
or in consuming centres. Where special com- 
modity or provincial marketing societies arc. 
in existence the local societies will arrange 
for sale to wholesalers through such organiza- 
tions. The need for maintaining detailed a?i(i, 
elaborate accounts and for keeping a reliabh; 
and responsible staff demands a scale of expendi- 
ture which, in the initial .stages, is s, little 
difficult to meet out of intwino fr<.nu Mic custom 
that IB in prt>c(^5s of being built up. Ft)}.* tiiis 
reason, it is necessary that Government shonld 
grant suiali subsitlicH to theise bodies to blif. 
extent of Rs. 500 or so per anuum for three 
to five years, provided half the. deficit is burnt.' 
by tht; organizatiouB' themselves. If the o.cga- 
nizations csty,blish branches t.hey may Is*, 
allowed .subsidies on a lower scale iimitetl i-o 
Rr. 250 or so })e.r year for e.'ioh Hiioh bramd!. 

Veut'ml societies 

The central markeiing socictlea will have a 
wider area of operation which may extend to 
the whole of a region or a province. They may 
preferably be on a commodity basis, the 
commodities being cash crops such as cotton, 
jute, tobacco, groundnut, paddy or gur or fruits 
and vegetables or articles like eggs and ghee. 
If the resources of the societies are substantial 
and they can cover the risks involved in pur- 
chase and sale transactions owing to fluctuation 
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in prices by tbe adoption of safeguards under 
expert ad-vice they may themselves gradually 
assume such risks on a limited scale as they 
gather experience. Apart from this, the main 
function of the societies will be to place the 
local organimtions in touch with consuming 
centres and with wholesale dealers and to 
provide systematic arrangements for proces- - 
sing, grading, storage, packing and sale.. 
Indmduals wiU ordinarily deal with these 
bodies through their local sale societies, but the 
overhead charges should not be increased on 
that account. The societies should have 
substantial share capital and where the 
organization is of importance from the public 
point of view, Government may participate 
by contributing to the share capital or maldng 
available a guarantee innd- Before doing so 
Government may prescribe ternrs such as 
will make their control effective and ensure 


the conduct of the organization on sound 
lines,;^ ■■ 

Similar assistance may have to be extended 
to a provincial society if one is to be established 
to assist in the sale, on a provincial basis or at 
the provincial headquarters, of miscellaneous 
varieties of products which may not be 
marketed through special crop or commodity 
societies. The lines of working of the provincial 
organization should be the same as those of the 
central agencies referred to above, with this 
important modification that as it deals with a 
number of miscellaneous articles it cannot 
make outright purchases hut should, act only 
as a commission agency. Ordered marketing 
and large-scale pooling can be embarked upon 
only by well-knit commodity marketing socie- 
ties commanding substantial jresouroes, posses- 
sing a technically qualified staff and acting 
under expert advice. 





WORK ON PUNJAB WHEAT SINGE 1906 

By Sir William Roberts, O.T.E., M.L.A. 

British Coiton-OrowiTig Assoeiation (Pmijab), Lt<L, Khanmdl 


T he Punjab produces over 50 per cenf> 
of tbe total wheat crop of India. 
Roughly 50 per cent is irrigated and 
50 per cent rain-fed ; but the actual Punjab 
■]>ro<iuction is probably 65 per cent canal-irri- 
gated land and 35 per cent rain-fed, as irri- 
gated wheat gives at least 25 per cent more 
yield. 

Sir Albert Howard realized early that the 
Punjab was the most important wheat tract 
in India and started separating the crop into 
distinct botanical varieties as early as 1906. 
He collected samples from various districts 
and grew them and found 25 distinct types. 
Punjab No. 9 and 11 were being tried ont as 
early as 1910. The former proved suscepti- 
ble to rust and not as good a yielder as No. 1.1 . 
The latter was put out on a large scale by the 
writer from 1912 onwards. In the meaniime, 
Mr Milne, then Economic Botanist, .Lyallpurji, 
conducted wheat field surveys all over the 
province and he and his successors were able 
to isolate several new types missed by Sir 
Albert. These were named after those classi- 
fied by Howard, e.g. SA, 8B, etc. and 9A, 9B, 
90, 9D, etc. It is interesting to note that 
9D gives excellent results in Kangra district, 
lait has not been successfully iutroduc<iid owing 
l.f> the difficulty of raising .seed on any scale 
among the small growers of Kangra districi., 
and the bigger farms in the. plains refuse to 
grow the type owing f.o its low yield compared 
to 0 618. 

New types 

One of these new types, viz. 8A, soon showed 
its superiority in yield, to No. 11 and was 
grown on a large scale by 1919-20. Since 
then types 518 and 591, which are reputed 
to be crosses, have been isolated and bred 
pure, and have been highly successful. These 
were put out in . 1933-84 respectively. Type 
618 is suitable for good conditions, whereas 
la ' ■ - ' ^ , 


591 does best on average, and growiiuj 
conditions and has a. grain imndi valued tVa* 
baking purposes. These, nvo crosses wer<; 
produced by R. B. Ramdhan Singh, the fVrtsd- 
ist at Lyallpiir. 

Mr Stewart, the present Director of Agri- 
culture, 3tatc.s : ‘ 0 591 was produced from 

SB X Pimjals 9 as parents ami (* 5 IS iVom 
8A X Punjab 9. Both of ihe laiesl .'-ijcccsse.s 
therefore have a common parent in Pimjah 
9. 0 591 gets its high quality from Pnnjah 
8B always known to be of excellent {pnility, 
but a poorer yielder than 8A. V 518 gets ii.s 
yield qualities from Punjab 8A.’ 

Last year the Agricultural Departuunit in 
the Punjab st)ld seed .amounting to 2| lakhs 
of maunds or sufficient for 4{X>,0fX) acres. 
Two years ago enough seed for 5()<.h(XK) af-res 
was sold. 

Besides this f.he, large farms such it.,s 
Ooleyana, tlie Military Fa.rin ai; Okai'a, 

B, C. fr. A., Khanewal, and uiihors distribu- 
ted seed both in the Punjab am! Baliavvalpur 
particularly, and rdso in Sind to some exteni . 
In Bahawalpur alone seed for 60,000 acres of 
improved fype.s from Kbanew.al was sold last 
year, rhrortgli ihe pusb and drive of tire 
•Revenue Minisier, Mr Anderson. Restdl.s 
were, exc.elicnt and the good work i.s prua:i’tr.s,s- 
ing. At a conseivativc e.stimaie ihere infisi, 
he three million jicrc.s of (1 .518 and (i 16 >1 
grown pure in ihe Bunjab and ifaiunvalpur. 
Progress m purity 

When the writer first cauu* ii> ihe Buujab 
in 1909 an average wheal: field (anihisled t»f 
six or seven varieties at U-.a.st •■■mmo ! awarded 
and some olherwi.se. It was rare lo sec a, field 
that was even 60 per coni pure, ft stands 
to reason that all these could not yield e.tpially. 
Nor was the mixture uniform or legukr, for 
many fields would contain 70 per cent' beard- 
-iess type..s and 30 per cent bearded ami others 
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70 ppr cent bearded and SO |K*.r rent beardless 
even in adjoining ^ill;lge.s. Ail this has dis- 
a]jjieared an<l Funjuh wheat now looks to the 
uninitiated nil nnifonii und of tme type, though 
carefal analysis will simw iniptirities, unless 
the ae.od has laa-n oldainei! from a reJialfle 
source. 

Again, in iViOO wheat iix the, eautil colonies 
used to contain I'rotn S to 5 per cent of harley. 
It is rare to find now even I per cent harley 
in Mu': canal e.ohniies. In traers sur-h ns Ferogo- 
■pur a inixtiire is si ill coniraou and is bused on 
sound agricultural practice. 

A detailed survey takiijg say three stmiglit 
lines in each tehsil ajtid only doing actual wheat 
ii{*lds crossed would now give very interesting 
results and would show how near the |.rovjnce 
is to grooving nninixed seed and wlicie more 
work is required in increasing f.iie percentage 
of purity. The Cerealist at I.yallpiir has 
one or iavo very promising crosses which are 
said to yield ovcji better tluan ,No. 501 —though 
probably inferior to 0 old in gnorl soils. 
These will m> dou]>{- he sltoriiy on the {nvapket. 

improrviW'nfs ht i tiitiruHoit 

our record is not, good, for 1 ,ho great 
indk of Ihe Ihmjab wlseut- <000 is. still sown 
broadcast, 'i'here are nurof'rou.s proverbs 
lulvtieating hm.- sowing, Ptini haiiHhdh. 

c/n/ha /‘tdi’/r - Sowing by «iriH is a, king and 
lirotnhn'i.^liitg a beggar, TTireedhicd hand- 
opei’ided drills wen* introdm'cd bj' the writer 
iji hit's and ini-vc had partial suecc.ss- “inany 
iniiidveds are still in use. T!un cost, ahout 
its, l:k A nieehaiiieai drill was iniroclueed 
by lMi‘ .lohiison, laic it'.jmty Dii-cclor, Intt. 
as it ef>st' over Rs, It), its .sncee.ss was limited, 
it is, huwe\er, said lo be slid in demand. 
Lately, (ho Director, Mr Siewari,, infmans tne, 
a, oiH*“liiied drill ha.s liad very encunraging 
rc.sulls for (^<i(ton sowing, ]>ut line sowing for 
wheat is making very little ]>rogr<-ss. 

For afte.r-cuHivation t!ie Bar 1 furrow 
introduced hy the writer in Ihln as a result 
of studying a similar implement An Matlm.s 
has had partial suecoss. T’hese are still manu- 
factured and sold at .LyalJpur aiul are. u.seful 
in breaking the crust after sowdng and in con- 


serrdng moist uro. ITiese al)ou(; Rs. 10, 
hut cannot be said to have. been, generally 
adopted. 

For pre-ctiltivation country ])lo!igh is 
mainly msed. Tlie furrow-turning j)!ougli is 
n.sed once, only and is a factor in k<' 0 .ping down 
weeds, but it tiuids to make the surface, uneven 
if unskilfully used, so that the Indk of the, 
ploughings are better given wdth tlui count-ry 
plough. The use of the iron plough, parti- 
cularly the Hindustan, is, lio'.vever, iiicreasing. 
One manufacturer in a. 'Feroxe])ur rdllage is 
reputed to have made an<l sold 900 at a cost 
of Rs; b. 

IV veils . . 

The wdiea-t crop siilfcrs from a number of 
weed- 00 mpetitor.s, the', worst being perhaps 
fiazi {As'phodelus jisUdOfiVs Linn.). Next to 
that comes lehli {Ooncoh''Hhif< arveiisis Linn.) 
the eradication of which is very troiible.sotiie. 
Other imj'jortant rveeds am hafftd {Glienopodmni 
album. Linn.). Tlii.s is used to some extent as 
‘ mg ’ (i.e. as a. green vegetables) und tvill be 
kept in check by the women for that rea.son. 

Pohli {CnrfhmnuH o.ryacmiiha Bioli) is another 
serious weed in wlneit fields and is a grave 
pest in .some tracts. The elimination of "weeds 
ha.s not reeei%-ed the scientific study it deserves. 
Weeds cause an enorinotis loss to the ])ro- 
vincial wheal, stqiply every year. 

Smut 

The Ifepaitmenl of .Vgricultni'e's cliii-f 
succc,s,s "with regard to di.seri.s('.s is in i he eradica- 
tion of smut., 9'he remedy is .sinqtle. Heed 
is soaked in waiet* in dune for two or time' 
Imiu's and tlien ex}.osed to the .sun and dried 
and stored, 'IMu* I'csulting croj, is a-bnost 
,100 per cent free rtf di.seasi?. !(■ is iutere.sting 
to note i.hat in liil! tracts such as Himla, 
Kangra, Ktiiu, etc,., where wheat ripxrn.s later, 
sometimes after ihe end of .lune, the treat- 
ment is inellective, 'fhe .sun’s ray.s in duly 
and August- are not powerful enough to kill 
the .spores. Every farmer in the Tnujab 
plain, s should adopt thi,s .smut prevtmtive 
remedy discovered by ii. H. Jai Dhand Luthre 
of the Lyallpur Agricultural 0o]](‘,gc- a,s a 
regular routine. 
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I NBIA is just awakening to tkc potential 
national value of a properly eonducted 
poultry industry and is, tkerefore, endea- 
vouring to promote intensive poultry produc- 
tion,. But Indian poultry keepers are fiiiding, 
as Have others the world over, that the 
development of this industry is seriously 
hampered by disease. 

Until very recent times, poultry epizootics 
in this country did not receive the attention 
that their importance deserved. At the pre- 
sent day, however, veterinary research 
workers are devoting much time to the task 
of solving these problems, since, until some 
measure of control is evolved, poultry owners 
must, from time to time, be subjected to such 
a heavy financial loss that poultry keeping 
on a large scale must prove an uneconomic 
proposition. 

There are two types of disease with which 
tke poultry keeper must contend, diseases of 
an infectious character .and diseases consequent 
upon errors of management. It is proposed 
in this paper to deal only with diseases falling 
within the first of those cat.egories and, e%Tn 
here, only with those of paramount importance 
to India, It must, lioweve.r, be pointed out', 
that errors in management, breeding and 
feeding, and uu iuade.quat;e a})pIication of 
poultry hygiene may render fowls highly 
susceptible i,o germ-borne and other disea.ses 
and that, for this reason, the fundamental 
firelimiuary for c.outrolling epidemics is a 
proper knowledge of these matters, 

ti should also he borne in mind that it is 
generally mieeonomio to treat individual fowls ; 
indeed, sick birds, unlike mammals, do not as 
a nile respond well i.o t-roatment. The problem 
confronting the poultry keeper is, therefore, 
t,hat of prevention rather than cure. 

This paper is, however, not concerned, witli 
q-uestions of prevention and control but is 
intended, merely to indicate which are the 
most, common di.seases with which the poultry 

I- , 


keeper in 'h'fdiii may expect tD liuvt' Ui con! end : 
and so to describe them that he may lecogni/,'- 
early an outbreak of any one of th.em in his 
ilock and thus lie able to put, into u]H'ratloi! 
measures for its control before tiie epidemic 
has got out of hand. 

Fowl pox ' 

Fowl p 03 C is a •widespread, highly contagious 
disease, particularly affecting young stock, 
and, unless strict sanitation is observed, may 
be the source of considerable, trouble to owners 
in spring and autumn by decreasing egg pro- 
duction at a season wlien egg.s fet,ch a higli 
price. Bird pox, chicken pox, coniagious 
epithelioma, roup, diphtheritic roup, avian 
diphtheria and canker are other names ])\' 
which this infection is knowTi, It is due to a 
pathogenic (disease-producing) micro-orgaiiivsm, 
so small that it cannot be seen tinder a iniero- 
,soope and can pass through the finest. bacituiO" 
logical filter. The natural me.tboil of spreari 
is considered to be by mean.s of wounds infectetl 
by peeking and fighting, or other mechanical 
means. The mosquito and certain kinds of 
blood-suclring flies have also been shown ti> 
be capable of transmitting the disease after 
feeding on an infected ennib. 

Symptoms , — The period of iih-.ul>alloii after 
infection is from three to twelve days depend- 
ing on the susceptibility ot‘ individual biriU. 
'Hie first signs of the dis**as«* arc small o-d 
pimples wdiich a}>|)ear on t.hc eomb. aruund 
the eyes, upon 'the wat.ttc.'^., npim I he thinly 
feathereil parts of the head ami oman-iionally, 
in severe infections, upon the skin uf Mu* boily. 
('ITiese must not, howcvi'r, be. i‘r>nfuHcd wil.lt 
mosquito bites.) The pimjdt* develops inb) 
rough, yellow, wart-like nodules, which tend 
t.o join together into «aiulifiowet‘-i!ke maH>'e,-^.. 
The nodules vary in size, from a. pin head ft> 
the size of a pea and contain a small quantity 
of whitish fluid which is rich in t.he disease- 
juodiicihg organism, f nter, these, nodules erupt 
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oil the suriVtce ami it i-i tliis f.;omiitiori which is 
uficii ('if Him t 'sore hoa4 As the iioilules 
heal, thev ajij'ear as darh, isiid later as black, 
siaiii-liice, masses. .Finally the scab rlrops ot?, 
a .-^car. '.riiese symptom, -a may bo 
ac'couipaiiiefi by n watery (lisciiarge from the 
lio.'^e. whicJi gradmilly Ifoe-oBieH p\imlent and 
may ciinn-ly olisirmii rho oa.sai pas.^age. At 
tiu- sa.mr; lime, a yolioo, sficky discharge 
iVoU! ihr i-ye.s will be aoteJ. Tie* eye,-; 
biMMiiiie iniiairii'd, the i‘yeii(l.s odl be. swuilcii 
aia! !eml to becunie stiiek toget Iter by the 
diseh-aree. Hus euudiriou is iMisuiuoiiiy ealieil 
‘ rou[t b Kxaiuinatioi! of tin* mnutli may 
dischese bdse. mombraHos of a. uliile to pale 
yothnv eoioiir, which, ‘ui ve.muvai, vvlil leave 
llie, iimjerlviug tissue raw and iuthnned 
•(‘ eatiker One or any eornbinaf inn oj' lite.^e 
various iesious may be ju'eseut iu one iurd or 
ill diffenml. birds of tim ilotik. imK in imlja, 
ihey are all eaused by the liaun* orgahtMUi. 
'rhe di, sense ut^uaii)' lasts for from th.ree. to .six 
weelcs, all it. nigh in padiaily inmmne ebiekeiis 
tlie period i,s ie.s.'-. 

Ii'oud vhofrm 

Foci »h"ierft i.- .otijtiie' highfi 
il{>.;tse eijitoiioit iftroughout' tile p^uHi'e corhl. 
It ja usually ucutc and rapid ’u its eour.-e and 
aceompauied iiy high mortdiiy. ?*hr*,mie ra.-e,-, 
;ii‘e,, however, .'iHUUfiuie , aerit, riie <'li'ea>i‘ 
i;i eaiue’d iiy li.icteria oi a gr'.mp hutnvu ;i< 
i’astcurella 'fhe aie tdiunuaied front 

j.lif Iiodv of divSeassC'd foci- in bu;ve! di.veluir;,fe 
and HI .-aiiiva, both of whi'di .pilVct ibe 
am} puliute tho di'inkiiej; wader and fci'd of 
ilt.e iioek. Uui.i spreading the dise-aae i'» lo-alfhv 
bird.;. Oropp'mg.s may r-mmin inl'ceOve for 
as jfiiu; a,'. I lire*; niollihs, iS[U'ead may al.Mi 
oeeuc tliri.ugh eoniact with iufe'ded birds and 
with the ha., nds. bootr? andduthe/ oi' u.ii end. aits, 
lido healthy iloi-ks, tie* di.sea.se is gencraliy 
inirodtieed to. imwly pureiumctl iidVeied bird* 
or by people who have hieen in eoni.iei with 
infected jiouliry. Wild binls sire also suscep- 
tible to the. disejise and infection may be dis- 
.semiiiated by iiieir droppings. Oeeassonnlly 
nil out-break may Buddculy occur whe.n there 
luia been no evidence of disease in the neigh- 
bourhood. and no purchase of new stock. 
■In this iustaucc, the, outbreak is proliably due 
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to ‘carrier’ {infeciod, through apparently 
healthy birds) in the flook itself and to tlie 
disease flaring up, w.}ieu sonic external force, 
such as bad weathei: conditions, has lowerecl 
the resistance of the birds. 

Sympoms . — The iuoubation period is from 
twelve hours to three or more days. At the 
begiimlng of an outbreak, the disease iisualiy 
assumes a very acute foriu. The course may, 
indeed, be so siio.ri that birds are Ibuinl dead 
under their roosts or in theii* nests, before any 
syiuptoins of illnes.s have been rceoguiami, 
.liafcer, when the disease becomes less imilignant, 
the lirsb symptoms to be reiiognized arc drow- 
siue,s.s and depression. The sick bird.s will 
droop their heads, riiMe their feathers and be 
disinclined to eat or move, if forced to move, 
i hey will stagger in tlieir gait. Their (lischa.cgc 
will b(*, profuse and iu the, early stage will be 
iiaJvcd with red piarticles. An exceptional 
thir.si; i.s clmraid'eristic. Later their tempera* 
l.urcw will rise si larply to luy‘“’-n2'-’F. (uomai 
iOT'ii'Mf.), there will be sign.s of ague, their 
lu’catbing will be laboured and tliurriioea will, 
probably set in. T’he droppings will be watery, 
greeuisli-ied or yellow, and foetid and the. 
feathers round the vent will be soiled. It is 
ipiiie eoinnum, uLsi.u 1‘or {.Iw rxe.j-emeut to be 
i.'lood-'.stained. 'fh*' comb and wattie.s will 
become bluish -purple aud, in most eases, th'*- 
hreast muscles will b** darkened. There, may 
be a discliarge. from tho heak and nostrils. 
iSoine hours before ‘.leath, wliicli fcake.^ place in 
from two k* four days, complete prostratiem 
and coma will set iu. liloi'tulity varies from a 
few bird.s in a mild outbreak to more ihau f>0 
per eeiib iu severe e-pizootics. 

Toward.^ iJie end of an uutin’eak t.he disease, 
becomes milder, and the Kymptom-s may be 
rt;d.uccJ merely to na.^al eatarrii or to .swelling 
of one or other of tho wattles, with tu' without, 
diarrhoea. Wat.fclc- case.s appear to ho local 
iiitcctions (■-hroiigh woumls. The infection 
doe.s not- spread and the cases normally recover, 
tlhronic. case.s usually show cmuciatiun, listloss- 
ne.ssj anaemia and weakness. ITiey may also 
evince persistent diarrhoea, and leg and 
wing joints may be swollen with purulent 
materia], wliiic ‘ wry neck ’ may develop if 
tho pathogenic organism attacks the, brain. 

Fowl cholera should be suspected when a 
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nuiubtii' of (U\itur^ ovi-ur uiuonjji! liir<l.s ailer a 
■sliort illuess. An ejitirol)?' sal isfuctorv <lia,n~ 
uosis, howavnv, ran only iu* eHtaliUslie<i i'V 
tilt} flisi.’overy of iho fansal oriianisnu ;.Hnl iV>r 
t;ln:4 jilood ^lulo.s slunild Im nuvb from a Ifoe 1 
birds and subniittod to a oojniiol.f'itf. baoit-rifj- 
ioynst. Post-mort(Mu oxaniiuntion of raroH-'-i's 
or fairly cases is also dosirabU* for fioienuin- 
iiijf the luitnre of tlif disease. 

.1 riuH fubi^i'vtdosiH 

Avian I uhoriMilosis is a dl.-iiaise of 
importance to the ixjiillryiuasi, not only on 
Hceuuui of losses cfuised. but also on account 
of its relation to other dome.sti.ca ted animals^ 
e.g. })ovines and ovincs. This disease is most 
commonly found among adult Ivirds and its 
main fiangor lies in its ijisidiousnoss. dhie 
owner may not he aware of its ('xlstouee among 
his birds until the tloek has become exten- 
sively infected and deatlus at ri'gular intervaln 
begin to occur, "ffic disease is an especially 
serious problem on 1‘arins where there is a high 
percentage of old birds, or where unhygienic 
conditions p>revaU, J^evertheless, it may caime 
trouble even on well-conducted farms and 
among birds of a year or under. In birds, 
the lungs aia.' rarely atfeoted and the lesioim 
arc generally fomid iu the digestive tract, 
where pearl-Uke nodules arc found on the bowel 
surfaces and mesentry. Spread, which is 
rapid, is usually through tlni liigesbion by 
healthy fowls of food or water contamijia tod 
by droppings from iliseased biriis. 

S]jnvptoni>s,'~~i!hi.'. symptoms nf this fiiseasc. 
do not furnish a definite diagnosis. Atfected 
birds will exhibit progressive eTuaciation in 
spite of Ji good a])petiie. 'i'hey will gradually 
l.>ecomn weak and muicmic. At. limes, 
diarrhoea is noted. In some cases, lameness, 
the result of the bactejium attackiiig the 
joints, will be evidenced. The feathers will 
be ruffled and the eyes bright. When, the 
disease, afl'cot.s the skin, there will be 
ulcerations or sores, covered with a thick 
hard crust, whitish in colour. Birds suffering 
from the disease linger for several weeks or 
months with continuous loss of weight ami 
decrease in egg production . 

These symptoms, however, are common to 
many diseases, especially in the early stages. 


and arc tc! pu.stuvf' ('Xteruai -'Cnp'iotii^ 

Ia" which 1 ubereu in I'owh- mav be 
rcia*,uni''.cd, Wtu'ti. udd luois oc;.'.!!! 

fo sliuH fV ul UiO Iu lf^ '0*’--- -nid ’.r- hi.'C 

COndi’i'Ui pa iui'fi Usa'c bt' dctcf-U’d bc<; Ijv 
exarntJiaiioH of fin* brcu.d. miiss'b'h) and wficu 
dcaihs begin So <.)t‘cu5‘ at ssitcrsal.^ astcotc fhese 
birds, t ubersudosi,'? ssiiiy be tii!.H|ice1ci| and 
viitcrissai’v ;td\ ice SMindied. If the bird- .u'e 
of I'H’digrer stock and of .intlicieni 'talui', the 
* tnbei'4‘uii!l ' Irst Uriiy be .applied. 
whicii pas," the lest sluuiid ia-. .-iul'b-d lo iu'-i! 
ground usid siamM be rsdested in a jiionsii;- 
timt^, 

Ii’otol hfplioid 

Fow'l typhoid, a disea.st* of Into atstususi asid 
early spring, is considered to bo common iu 
India, It usually idtects adult bis'd.'’, siuee 
young ehieks posses.s a suitisrai isutmuiiU', 
hut isoluted cases among young sitx'-k are uoi- 
Utmoimuon and, in this itmtiuua', tim disea-se. is 
believed to bo trausmitted through the medium 
of the egg. In adult birds, infection is iuujuired 
tlirougli, the iiige.stiou of fotulaud waier polluted 
by uifeotcd drojipings. Some sick binis re,- 
cover and these msually become “ eairien;. 
and a-u outbre.ak ean generally be traced 
io the iniroduebion of fre.sh, .stoe-k among wldeb 
such * carrier ’ birds exist. The use ot 
<-on1aiuinatetl second-hand, houses and appii 
aucOiS, which iuive, not been flisinfected, may, 
hnw<svt?r, (Hjnaily well a.td, as .sources of in- 
fection. 

My/ap/oars. 'Die, disease, may be wrii 
established before any .•■iympt.'un.s are uot-icrd 
and if- is (pdte eominon lo iind seveod l.ivil.s- 
fving (had before any form <d sieknes.s arnf»ng 
t.ln' (htek Inis befoi observ (sl. in tin' initial 
.‘diige of the disease, the birds show signs «(f 
dnlliK'Sri, drowsines.s and anaemia. Titov*' may 
1 h‘, a uervou.s action of the head, a. weakiu'.ss 
in gait and the passing of watery, greens-sh 
excrement with a pid-rid (ahtur. A,-, (-he 
diseas*' jn'ogi’ess('s, thor*.^ will be a. aha tp vise isi 
iempera,t.uro up io 114'’ F. atnl a c}ui-ra«d.ens.tie. 
suljihur-c.ctlourcd disc.hii-i'g<t will be ohserve.d. 
Affected birds will become, rapidly emaciated 
and will, when at ease, sit with their heads 
and tails down, Q-radually they will become 
compiettdy comatose, lying on their tides with 
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bheiT heads cm^ed cd^tlm wrnrrfnnV. i 

may oconr mthout a rtmggle o.: in a cnnv„l- a«lphna-coiom.B,l cliaLhoeX ia di™S“ att 

sio:n. .The disease usually lasts for from (me the identity of the 

to twelve dap, but will iu-obai>l.y not be ap- „dned with certainty by 

parent until the third or fourth day. test ^ aosiixundtion 

[ To be € 07 iimued ] 



NEW SUGAEGANE VARIETIES IN THE BOMBAY DEGGAISi 

By V. V. Gadgil, B.Ag. 

liecenKtj Pwiciihd JyricnUvml OJicer, Siigarcane Resea/roh Schemer for the JJectmfh Fndefiami^. 


O In'E uI' Mio objects of tlio Sngamine 
Kesearcii Helienie, Piitiewnon, is to i.esfc 
ihi' .suii iibility of new siigavcauie varieties 
reeei^■ 0 (i from (lohnl)atore, llebbal (Mysore) 
iuui otiuM- iiveefiiog stations. At the old 
sngujx’tiiie experiuienta] station at Maujri, 
several varieties were b'sted and so!ue of 
tiiesc, vifi. (1) Miiujav, (2) J 213, (3) D 109, 
(I) I-IM S9, (D) ,HM S7, (0) HM M-l, etc., were 
reeoiuuiended lo the (iiiuo-growers. But none 
of (iiein took tirm root nor was adopted by the 
cultivalMi’s on a, large seah'. The main defeet 
of tltese varudies wa.s that they vv<.',re harder and 
so ottered -more diiiieidty in //td-inaking. They 
could not- eoini'ett' with Ijm luea! variety— 
ITiudia - arter some years. Ihiring those days 
tbt'i'e wa.s only one sugar factory (The Belapur 
<.'o., Ltd.) widch at iirst grew^ Bnudia, a variety 
jiot well .suited for .saga ronaking. 'flie .sltaui- 
tion, howfoei', greatly improved after the 
advent' cd’ th<‘ two eaues hlK ‘J.d and i’Od 2''^73 
tliiring the period l'.>27 to 1932. 

I it rifdh's l eif u i red 

Hmee the opejiing of the Ihigure-ine J ivh 
Scheme at Ikidegaoii, -a large utmd?er td iaigar- 
caue varietbs hu.s been te.sted and liberated 
J’l'X trials by the faelorie.s and cultivat.ors, 
according lo their varietl requirements. 'I'liere 
are by now ten sugar factories in the Deeean and 
t'heir requirements are soniewjm.t, ditterent 
from i’bosc of the local <;anc'gr<:nv<‘r.s. TTu^ 
factorie.s requini va.rietiiss witij high sucrose 
content, heavy -yielding, having fui extmided 
janiod of maturity and, above all, suited to be 
grown as phint cane, adsuU ({)o.st -soasoua.]) 
and October plantings. Among cane-grower, s. 
there are two ciasse.^ wiiose requirementH are 
a].so different. The big cultivators owning 
power-crushing plants can adopt hard cane 
varieties of high-yielding character and the 

* This soliexuc is partly subsidked by fcUo I'laperlal 
Oouircii of Agpciiltiiiral ‘Resewob. 
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sinail caiic-gi'owors who have itutlos'k p'-fv-r 
mills require Boft varicrie.s v.dshh woU not oro*->v 
(or spar.seiy, if at ail! .-n th-fl I he, tops rsn bo 
utilised as fodder. lioiJi uf Ihes-'' iequir*’ 
three different types of cane suitable for plant, 
md-admM (October planting) and mkedi (July 
planting) |>ropur. Be.side,s, the cultivator’s 
canes .should be specially suitable for gui- 
makiug. Keeping all these comsideratioiia in 
view, the Agricidtiiral Department and c.spcid- 
ally tin* Sugn rc.auc. .fie, search Station, I’adegaoii, 
it.rc trying to rcleasiv vnuiebics vvhioh. will suit, 
these reqiiirt*mcnf'S of sugar fimtories ttnd md- 
tivators. 

Before* tin*, c.sj'ablishment of ibe Hugo, ream:! 
HesoareJi Sbdiun at l;’urieg,i.,.ni, t.wo itfw 
varieties of ,lava cane.s were introtluced, of 
which EK 28 was i.'he softer tind more suitttbh- 
for //ubtitaking. i'his was cou.'idctvd .is a 
cuJtiviitor’.s <>a,m' w.hilc, tiic racturi*','- Itad grtjwii 
both PCM 2878 ,iud EK 2>'. It* oour.'it! (>i' 
t'ime, EK 28 apjieared to r.liow aign.,-. of d"- 
lerioiation iu some tracts. Mes]h»,.c Jlie.se, 
.■ittempts, a.lioiit 30 Lo 10 per cent of the cam* 
••irea- still euutii]i.iie.-; tiuder Pundia, whhd! i ■. 
a. favourite canc of the eulfivatom and unriv.-dl 
('d fi.ir its got qu-dity. 

ICrUmtalire ients 

At Padegjum, verv Jevhaustivc tesBug <tj all 
the; new' varieties is dtme. When th*- mev 
varieties arrivjj fruiu (.'oimltaiurc and Mebbal 
(My.soro), they a-rc iirst tesied in rows, to g.d- (!» 
know their character, .sueJi ;is Muckne;';.! or 
thium*s,s, luibit, of growth, oadi{ie.-„s .-tr la-teuess, 
hrix, .sucrose contenl., purity, cf.e., and unlv 
promising vjirie.tie.s ju’o taken for pi’idiiuinarv 
trials in the second year. Promising varieties 
are further taken up in i-e]))icated trials in 
iniermediatc or pro-linal trials ami tested for 
three years. Very outstaiidiug canes are 
taken to the final rephcafced trials even earlier, 
along with others, and tested for another three 
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Co360 


Coil 9 


Co-:tl4 


Co4:17 


Co4-26 


HM320 


[ PLiiTE 3 
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POJ287cS 


CoiU7 


Co4l3 

Root system 


Coil-J: 


C!o4:19 
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gives fair quality 


rial is arrauginl in (3) Oo /.9.-~-Saitahk ]>otli for faotoiies ami 
tors' iiclils uuder cultivators, flowering, micMate cane ; very 

iliui;-, in the (‘anal heavy-yielding from the standpoint of cane 

lu'vcy of ;iJi the :i}u.I (/til compared to POJ 2878 and BK 2S ; 

Ue <ui{i .ioonr iiii'ic. oat-i.-dactory luibit and good })erfonnanG6 with 

tnitiiifd wliich wiil mhull and October plantings and as a ratoon ; 

sponsi' ol liiilerenr gives t/ul of superior quality ; performs well 

ovident that tiie in (‘.hopan (heavy) soil as wet!, 

esi* \'aryiug coiidi- (4) Co 413. —It is more, of a. factory cane, 
id Very exhaustive fcliin to inedinni tMok, good iiabit and root 

itial at different system, almost a mid-late cane, flowering, 

;;iru3 varieties are. give.s Iiigher yields of cane and gul than POJ 

. varieties showing 2878 and Pundia ; gives very superior quality 

• 1.0 be replaced by of gul, expected to show its sujieriority in 

article, tlierefore, ]flaces where Co 290 is grown, performs well in 

eribe th.e vaihdal (‘hopm soil as well. 

ing [lie la.st sa'ven (5) and (b) Co 407 mid (Jo 408 . — More 
igar fad furies a mi suited for the Victories, thin tfi medium, thick 

mrately. e;tnt^s, early to mid-late, flowering, good habit 

of growth ; foliage co\nrs the rows fully 
in {fa,rly .stages of growth ; fair tonnage with 
3 es (ested so iar, January planting and high tonnage with 

(*, out of six^ IfM (>ctober planting compared to POJ 2878 and 
to^ be promi.siug, 28. Co 408 — excellent performance as 

id into two chesses mlmU planting. 

eir suitability to (7^ Qu Suitable both for factories 

and cultivators; satisfactory habit, trasliing 
t-o .hit), <^» liu, fiasy, good root sy,stem ; flowering, early lo 
t I2(( and Mi\f 320. jnid-Ia,te cane, yields as much or slightly higher 
than POJ 2878 ; good performance wif.h 
i7, ('O fU8, Co ■M.'f, Ofitober planting ; gives a good quality of //»/, 

1 Co 42 ! . f Plate 4- ) . ,j(^xt to Pundia. 

oribtai below ; (8) Cd 417. — Mure of a. cultivator's cane, 

cane : ioii.gltiif fair bnbit of growth, rather lluctuating ; com- 
; rooi sNeiem uol uaralivcly ie.ss flowering, mifi-lab- lu late; 
-^umliii mill Ollier yields ns much or slight iy idghor than P<h! 
t of nltsorjjf ion of 2S7iS ; qualify of pa/ ci-ouparati vely inferior to 
•s adherent ami I li.at, of Pimdia , 

■ing .‘■jini’.stdy (iim- (9) ('<> 4JJL --idore of a. i‘ae.t.ory ca,nt\ very 
’o \ a,!'ic( le:; >\ iiicli saf-ihl’act-oL-y habit, of growth, excellent roof. 

. disfavour on rliut sy.stern, profuse flowering early carte; Jiigb 
ame yield ctf cane lihre-conlent, gives higher yield of cane and 
aiperior in yield to gul than POJ 2878 and Pundia; trashing 
ratoons we.li joid fairly easy ; gives fair cpiality ol gul ,* satisfac- 
tory performance in /ho pm soil or undor^ 
’ cane, non-flower- indifferent, soil conditions, 
root .syst.etn, te.ml- (!0) Go 426. — Mo.sfc]y a cultivat.or’s cane, 

yields higiier titan .sitiiafactory habit, goo<l root .system ; medium 
ia frotn tite etand- iuten.sity of fio-wering, mid-late to late tame 
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trasliing fairly easy ; very licavy yielding 
conipai'Gd to Puiulia and POJ 2878 ; tiiougii 
not a rich cane, it gives Ijigher sugar yield 
per acre than POJ 2878 ly s-irtue. of its high 
tonnage 5 gives a good (juuJtty vd’ yal^ next 
liest to Pundia; 


Fhe relative yitdd lierlt.irnuuivea uf these 
varieties, {ouetlier uith their hri.\ n-adihas 
(tidal f-olid e<aitehf'; id' jniee eoneefed aecord- 
ing i(i ie!n]»ei‘at iirt;). .-nrrs jihti hhre 
peivt'Jitage ill the ditlereiiS tr'ale in ioeiliuiii 
soil, are presented below. 


I. .Adfiali (.Tilly) planting 
Oi'fO ymr'f! J a fa- 




Oo aeo 

1 t.'o4!t7 

Oo tife j 

To 4n i' ro 4V.\ 

1 ^ ■ 

caiji’ — tons per iiri'f' 

■ 'M-a ■’ 

! 

i till-;! 

ro-s , 1 

.liii-a i ti.vr 

rail; 

1.7-98 


11008 

JS'i.fti 1 ir»-s;i 

Srjcro.f'.e }it nvntai^f. • . . . | 

32-lft 

3a-ti4 

IS-fii 

1 '■ 

'(I’ibre pereeutatHs , . f 




i-’*‘ * .) ■.i;atS4 

, ■ “ * * { 

J i-j *>ii 1 

M”.a! 


ie-s« 


il. October planting 
Three •ifcar.'t’ ai-vrayv, 



Co 410 

Oo 418 

Co 2ati 

f!aTic-“-tr.Tifi ]](‘r acre , 

<!()•:! 

f.fi.4 

60-2 

Brix . , , , 

21 -08 

I an.fiu 1 

21-18 

SiieroHi; i)(‘j'(’iiul»ai* 

Ifrfirt 

" ' 16-28'. 


Bilsre iiercfliitage . 

nj.fiil 


14-1 H 






Co 40S 1 

1 

( 'o ;^0ii 

C.» 414 

! 

t'OJ 287S 

]: 

■ KK' 28 

r, 2 -:! 47..^ 

r. 2 -a 1 

48-8 

■ . ■ 33*0 

"Can 1 ea-M 

22-H.1 

iiii'Sa' 

i, '2014 


M-JH 

1 ■ C.r." 

1 ; 

.1(5-48' 


1.^-2 1 jH-a*, , 

: ir. e.-i i 

(...'i-ay 

la-.M 


111, January ]ilautirig 

Three //ran’ amaye. 


— - 

Co 36(1 

liM 

Ctuii!— Ions iH-i- aiiro 

.30-2' 

44-1. 

(htl — jiiftintilH per arre 

.. 'tiT-a ' 

J2;i-(i 

Jirlx 

2()-.8.1 

IS-.VH 

Siicioae i‘i‘i'i-t‘tifa5<e , 

l(;-43 

lif-i.S 

Bihrc perer-nfaKft 

12-34 

13- ir. 


I'O.f Cs7h 


•loi; 

'. 12 - 1 .". 

Hi-va 


UJMi 

iitl-si.s 

KMM 

la-.i-.o 


I’iiittli.! 

t.'f)..'4ie 



' ' j 

V; '4S-(i '' 

nf2-3 

n.2-2 

!it‘i(5 

ailii 

14-sl 

iC'O! 


li!-:','.) 


TIm, vari,rt.ioy.'o llil, <l„ ‘.j.fi, 

ladeuMotir conipaivd to PiQ 2878 rroi'.t 
l!ui standpoint of eitue yields. Proj,-, 
standpomt of sugar, CV> ,119 is the best, ainl 
t ui vanoties Co .360, Co .126, G, m are 
shghtly better than POJ 2878 or almost, equal 

V. Varieties suitable for ahopan (heavy) soil 
The varie,tie,s Co .t-i3, Co 419 tC A 91 ‘i 

Co 410 have becm found suitable for very d^! 


H>iis with liigh sodium eonlent. V'lVhls xardm. 

of e.-u-m have been 0|,.t,ained 
itii ! hese \ :t rtoties.* 

THa/s at sagae Javlofies 

early mterm.-diate and hte varieties’' of Lne 

iraiiiiring o'f 15 oib.‘”^y¥' 
rfeonniifiidafioii of the old 

<tncntly the vield?are W 

<urn,=! ill r.utehie centres, f*‘«npared with out. 
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for tlie supply of cane at different times. 
Similarly, they retpiire diffijreut varieties to 
suit plantings in January, June and October. 
Ill all the factory areas, the cane area is restric- 
ted to one-tbird of the cane block and overlap- 
ping is allowed only for six to eight months 
(monsoeTti and cold weather). Hence the 
ien<heH-y of the feetories i.s to take the maxi- 
mtnn oiii-rnni per acre. In many hwtories, 
nearly -10 to 50 per cent of the area is under 
ail'-wft!, while about 25 per cent is sown 
in de]>tember or October. The plant cane 
curios from 15 to 20 per cent. Almost all the, 
adsali cane is maintained as ratoon for the 
second (or tliird) year which also gives a very 
good yield. When the plaiitiiig is manipu- 
lated like this, the factories can v- ork from 
175 to 210 days in a year and get fresh cane 
every day. The average yield of each factory 
areo. depends upon the nature of tlie soil and 
also on the dose of top-dressing manure. For 
instance, the average dose of Hie Belapur 
Sugar Go. is about 1 ton of oil-cake and 
4 cwt. of sulphate of ammonia for plant cane, 
I ton of oil-cake and 2 cwt. of sulphate of 
ammonia for ratoon, and it is 1| tons of cake 
and 0 cwt. of sulphate of aniinonia for admli, 
all per acre. In the Eawalgaon sugar .fenn, 
where soil is light, the average dose of top- 
dressing is as follows : 

Three tons of groundnut-eake and 600 lb. 
of snlpliate of ammonia for plant cane 
and 3|- tons of groundnut-cake and 800 lb. 
of sulphate of ammonia for the adsali crop, 
per acre. The yields of difiierent varieties, 
therefore, depend upon the nature of the soil 
and the dose of top-dressing. 

Average tpeltls ^ of tnain ‘varietieB 


(1) The Belapur Co,, Ltd,, Harigaon 


Total average for all . 
criiT«! i.i*. ftver.age of 

PO.r 2878 

l-Uv: 28 

Co .110 

, ratobh crops : 




nrn-.'is 

loss-as) . , . , 

41-C7 1 

36-03 

.31-67 

46-0,5 
! 52-31 

Adsali — 

1038-30 

... . .i 

1 67-20 

1 Not grown 

64-14 

Plant — 

1037- 38 

1038- 80 

31-22 

30-0-1 

35-61 

32-8-3 

41-11 

37-32 

Ealoon — 

3938-30 

£8-31 

24-93 

29-54 


n 


(2) The Maharashtra Sugar ATills, Ltd., 
Tilaknagar 

The Maliaraslitra Sugar Mills had grown 
POJ 2878 and Co 419 on a Mg’ scale in their 
estate and the following are the results of their 
trial for the year 1938-39. 


Xaine of varu'iy 

Yield o! 
cane -per 
acre in 
tons 

.Bris 

. ' A; 

■Pol, 

Piii-ifcy 

Plant— 

POJ 2878 . . i 

Coll!) , 

!i0-0 

40-0 

ifrss 

‘20-30 

17-38 
lS-14 , 

87-.38 

S7-4<! 

Adsali — 

POJ28TS 

Co 110 . . . 

63-5 

5.6-0 

10-20 
19-80 ; 

17*10 

18-00 

87-10 
■ 87-2() 


(3) The Rawualgaon Sugar Farm, Ltd. 

At the Eawalgaon Sugar Farm, the following 
varieties are tried on j), large, .scale and thiu'r 
re.sults for 1938-39 are recorded below. The 
soils of this farm are mostly lighter <leev)m- 
posed mimm. 


Name of 
variety 

Yield of 
cane per 
acre in 
tons 

Urix 

Pol, 

Purity 

■ Fibre 

Co .410— 
Adsali 

44-0 

18-5 

16-G 

88-13 

12-74 

Plant 

56-7 

15-84 

13-73 

80-07 

12-86 

Eatoon . 

19-20 

21-64 

19-31 

S9-2-2 

14*15 

Co 290— 
Adsali 

.56-1 

16-08 

14-88 

S7-G3 

15*03 

Plant . 

38-2 

18-00 

15-03 

88-20 

15-01 

Eatoon . 

.35-1 

19-63 

17-59 

88-69 

11-23 

POJ 2878— 
Adsali 

50-2 

10-14 

lO-OS 

8S-71 

14-09 

Plant 

35-4 

21-71 

19-67 

90-60 

13-41 

llatooii . 

32-1 

23-07 

20-18 

S7-47 

21-04 

BE 28— 
Adsali » 

.49-4 

20-89 

, 

18-01 

91-37 

14-41 

Plant , 

41-9 

18-98 

16-75 

88-26 

13-06 

Eatoon . 

31-7 

21-17 

38-72 

91-40 

M-37 

Co 360— 
Adsali 

157-5 

18-04 

16-Sl 

87-64 

13*1? 

Plant . 

3-1-7 

18-90 

16-94 

39-21) 

15-32 

Eatoon , 

32-9 

•20-88 

19-60 

91-00 

19-32 


(4) The Belvandi Sugar Farm, Ltd. 

At the Belvandi Sugar Farm, Co 419 and 





(7) The Kopergaou Farm 
4t tlie Kopergaon Farm, a sub-station of 
the Padegaon Sugarcane Besearcb Scheme, 


IN TUAN FAItMlNG 


POJ 2878 wc're tried on a largo stailo and the 
folloTvina; are the re<;ords for 1988-r>9. 
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Name of v.aTiety 

Viold pc-r 
acre in 
tons 

Eiix 

Pol. 

Purity 

Co 419— 

AihuH . 


: 71'6 

18-13 

. '45-78 8 

S0-!)9 

yiUhadfitiK 

. 

GS'S 

S2-.58 1 

20-43 

90-40 

Plant . . 


•iO-G 

a;po4 

21-02 

90-24 

POJ 2878— 

Adsali . . 


65-2 

1!)-21 

IS*74 

8T‘14: 



56-1 

22-00 

20-28 

91-94 

PlilTlt . 

• 

'l.G-S 

23-50 

21-81 

02*52 


the fullowing vuriotios won^ trioil lor 
mannfar.tnre ‘ (9' .(/••/? and (heir yi.dds bu 
}9;JS.-d9 are. recurdi*d hthnv. 


Name of variety 


Co 410— 

Co OiiO— Plant 
;;S7s-- Plant 
j'lK 28 — 'Piimt 
Co 413— Plinit 
Co 200 — Planfe 


This factory reports an average yield of 
51 tons ])er aero for the whole estate and an 
average recovery of sugar of l2-2i). 

(5) The Phaltan Sugar Works, Ltd., Sakhar- 
wadi 

In the Phaltan Sugar Works, three varieties 
wore tried on a large scale and their yields 
for 1938-39 are recorded below. 



'V'-'V:.'! 

.'•feS.' 

.'ft , 





'S''',, ■' 

p- s 

Name of variety 

4J M; 
i *2 'W O 

['' 

U . ■ ■ ■' ' 

'® c3 

' tfi-iH ' ■■ 

'S'S 

|£ 

1 M ■' 

1 ' ’S' ■ ■ 

j ■ *0 ■ ■ 

pH ■ 

Purity 

L 'oi cs 

1 '. iu4 

s 

Co 419- 

-Plant . 

50 - 

14-7.5 

19-90 

1S-04 

90-30 . 

14-92 

Co 413- 

-Plant . 

22 

liVU) 

19-88 

iT-tn 

88-.55 

10 '29 

Co 290- 

-Plant . 

41 

76 

•20-21 

1T-.8d 

88-80 

in-Oii 


From the above Htateracur. h will be .scui 
tliat Co 419 baft given the higliCHl mn-lurn and 
the quality of //;d is also vtoy" gensd. to 4!.) 
is also a goods, vielder and PtKl stands 

third in owler. 'EK 28, whirdi wa.s considered 
as the cultivator’s cane, has ('{(Ucriorared and 
has given low .out-turn. 

■ The new varieties were tried on all the canals 
and .the average resulte 'of all the trials for 
1938-39 are. given below. It is' diffknili. to get 
■'the' accurate 'W'C.igbt ofeaue, bri.x, as the 
.'final CFiterioTi of the railtivator hs the out. -turn 


N.H 1 H- iii vai’U'ty 


(6) Messrs Marsland, Price & Co., Kalamb 
Til the sugar factory at Kalanih, the follow- 
ing varietie.s were tried and their yields are 
given below for the, year 1938-39. 


ra? 2 .S . 
P 0.1 287 » 
Co 'Tla . 
ruiuUa . 


i Itf <Ji‘! ju ill 

i ifr oiro 


ni.iU:') 

iA.ASe 
Iii, 1 32 


Variety 

Urix 

Pol. 

Purity 

'ronii- 

agp per 
ai.-i'i- 

VW.vv 
i n 

pane 



AdmM (.Inly ill-antin'-) 


l-iK 28 , 

17-09 

l.^-OO 

88-09 

00 


POJ 2878 

21-18 

19-19 

‘JO -09 

;i4 


Co 290 . 

20-68 

19-52 

89-54 

55 


Co 419 . 

19-82 

17-.54 

88-49 

6-2 


Co 413 . 

18-32 

10-44 

89-73 

64 




October planMng 


Co 419 . 

21-29 

19-05 

89-95 

68 

i 13-7.5 

POJ 2878 

21-58 

20-20 

92-70 

52 

in-.oo 


Fi'oiii the aliiiVi* stateijiCfSi;-' tl' wsil lie seen 
th.at. ['or fnetorv ]niV|i*s.N'e- t‘o 4l0 is out stand- 
ingly gOiid. Xc.Vl (‘i-Ui*' 19),{ t Si 4!< 

Co 413 and Co lus. Ciiriu.g last -igtson, th 421 
and Co 42(» ui-re also [iniusl lii'omising but 
EK 28 and ju'.tbably <':o 2’;K} ;uo* higgitsg ‘tHdiimi. 
Pundiii. has disappeaivii from all lie* iac- 
ku'ii'S. 

Among tlie cultivators there an' va\o idasses; 
viK. tbo.se wiiii Iiavii g<)!' power tuaishers ami 
tbo.sii who bavii only huHoitk pun or nulls. The 
former have, taken full advantago of the new 
varietie.s .such as Co 419, Co 380, Co 42(5, Co 421- 
and HM 320, whih' aiuoiig tht!' latter class 
Pnadia ia still cultivaleiL But nuxisy "of them 
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have selected BK 28 for preparing Thus 
it can be said that nearly 60 to 70 per cent 
of the cultivators’ area is under new varieties, 
while only 30 to 40 per cent of the area is still 
under local Pimdia. Gradually they also 
will adopt the new varieties which can be 
crushed by the Eamal crusher. 
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GROWING BETTER COTTON IN HYDERABAD 

By K, Sawhiney, M.Sg. 


Gollon Research Bokmist, H, B 

A MOISTCtST the varieties of cotton grown in 
tlie Dominions of liis. Exalted Highness 
tlio Nizam, Hyderabad-Gaoj-ani occnpi(!,s 
a inominent place. It is annually planted on 
ahoui; 900,000 acres and its fibre is perhaps 
the finest amongst the indigenous Indian 
varieties. However, it is a shy yielder, low 
in ginning out-turn and difficiilt of clean pick- 
ing. In order to remove these defects, Gaorani 
improvement work was started in 1929 with a 
handsome subvention from the Indian Central 
CotfcojQ- Odmmittee. The work was epnoentrat-: 
e<l in the first instance on the production of 
an agriculturally suitabhi typo with high yield, 
early maturity, drought re.ristance, high ginn- 
itjg out-turn and a minimum staple length of 
I' in. As a result of straight selection work 
and comparative trials at ihe Cotton Eesearch 
Btation, the new strain, Gaorani 6, was pro- 
duced in i93-l-. During the next tliree years 
the now strain was tested in the cultivators’ 
fields of several villages against the local 
variety, and was found to be the better of the 
two in most of tlie trials. Gaorani 6 has 
originated from a desirable plant that was 
selected from a cultivator’s field in 1929, aiid 
it Is an improvement over tlui present variety 
in yiehl of seed cotton, ginning out-turn and 
spinning ])roperties. 

Demonslmtion oj new vaHeft/ 

Bide by .side witli comparative tests in tlu; 
cultivators’ fields, numerous demonstration 
plots of tlie new variety were set up eucii year 
in the tract deemed suited to its growth. 
Eacli demonstration plot is half an acin in size 
and is bounded on either side by a similar ])lot 
of the local variety. The crop in the ilornon- 
stration plots is grown by the cultivators tlicin- 
selves and receives the same treatment as is 
normally given to the existing variety. The 
harvesting k done in the presence of the 
officials of the Agricultural JDepartment and 
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, 11, ihe Nizam’s Uovai'nmeni. 

yields are deim'minod liuth for ilic. improved; 
and local varieties. 'The extensive ctili n'atmii 
of the improved 'xauiel'y afler if iims co/iviucea 
the grower of its superiority to local cot-iou 
follows as the natural ;se(|uenei-. 

It may bo noted that’ it mkes iiuie years ol 
study and te.sring before a- strain can be finally 
selected and leeommeiided to the growers for 
cultivation. This long period is nci'i\ss;iry 
because the rainfall of the Gaorani t'-aet vaaies 
greatly in annual amount and .seasoua I f li-u- i-i Ini- 
tion. During the |)ast ,1 1 ' years, no two .seas( ni.s 
have been found . similar in the ainoinit or 
incidomai of rain. In the particular case ol 
Gaorani 0, llie j)roc(?duro was sburtcjicd by 
three yeans due to the pressing need for i.ssiiing 
improved seed to the cultivators at Hui la-trliert;. 
possible date. It is fort-uiiaie iluit t!ic results 
have juslilied this step. 

Control of iinproted seed 

Like many othm- crops, coituu is .subject io 
cross-poJlinaliou in the iield. Insect.^ visiting 
open iiov/(?r.s are the chief agoat.'« of Jiaturai 
crossing. Left to itself, tlte purc.sfc variety 
will in course of time develop an appreciablf. 
number of ' off type ’ plant.?, rhe existence of 
which iiit;roducos variation, s in its liijre. 
other eliaraeters and to that extent detracts 
from its value to the trade. 1Tie ad mixture, 
of .seed in the ginning factories and the. irit.cn- 
tional mixing of kapas l>y the irud.crs are liai 
other jmteiit caincs of ci>nfanHna.tion. The 
mainteininct', of ii pure HUjiply of .seed, o.xpaml- 
ing griulually from a smaii plot of ‘ .seifed ’ 
seed (i.o. .see,d obtained from s<;If“fertiiized 
fiowers) at the Colton Ecsearcb Station to tiie 
entire tract growing a particular variety hm 
to be specially worked for. Every year oiie 
acre of iainl at the Govomineist farm is grown 
from ‘ seifed ’ seed obtained from a nuoloiis plot 
at the Research Station. The crop in the 
latter plot is raised from the * soiled ’ seed of 
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such of the 260: random selected plants as 
possess the true ¥egetative, floral, seed, ginn- 
ing and filjre characters of the variety. The 
‘ selfing ’ of flowers is done by fixing galvanized 
iron rings (made from 22 gauge wire) over 
large -sized unopened flower- buds. The ring 
is tied to the flower-stalk by cotton thread, so 
that the boll developing from the selfed flower 
remains easily recognizable. The rings prevent 
the opening of the corolla and consequently 
the access of insects to anthers and stigma. 

Seed, renei 0 al 

The seed obtained from the seMed-seed plot 
is planted on 15 to 20 acres at the Government 
farm in the succeeding season. All ‘ off type ’ 
plants are removed from the resulting crop 
and the entire produce is ginned at the Govern- 
ment farm under strict supervision. The 
seed from these 20 acres is taken to a selected 
village, where the annual area planted to 
is aliout 200 acres and which is situated 
near a ginning factory. Tlie sowing of the 
crop, the disposal of the produce and the 
ginning of hipas (seed cottmi) are supervised 
by the Diyavtinent of Agriculture. After the 
IcapKs is ginruid, the stanl is stocked in bags 
whioii a, re suitably labelled. This seed is 
distributed in the following year in a compact 
block of about 2,000 aercis and the process is 
repealed in succeeding seasons in a gradually 
expsuuling a,rea. lloguing of the crop in areas 
reserved, tor securing planting seed is . done 
by the staff of tlie Agricultural Bepartmeiit, 
aiid eontaminahiun of seed in ginneries is 
avohled. by Goveruinental supervision of the 
ginning iind [(I't's.sjng of the entire prorluee. 
I'he mixing of different varieties is also an 
offenee against the. rales fra-ined under the 
Myderaba<l haetorics Act for the. licensing 
of ginni,ng and pressing fact(jries. 

Tlie area reservc.al .for pure seed in the fifth 
year is profcirably s[»lit up into seA'erai parts 
and is located in different places. The split- 
ting up of tJic " reserved area ’’ not only facili- 
tates the tinal extensive distribution of seed, 
but also lessens the risks of crop failure due to 
vagaries of rainfall. 

The seed renewal method explained above 
takes nearly five years to supply pedigree seed 
for about 200,000 acres. The progress in the 


early stages may be hastened somewhat by 
raising two crops of ‘selfed’ seed in the 
same year. This is possible in Hyderabad 
State, where frosty weather is virtually 
absent and Gaorani cotton can bo grown 
both as a (autumn harvested.) and a 

ra&i (spring harvested) crop, and also uiiiri.i- 
gated as well as irrigated. 

■ Tiieeavi system 

The control of seed once established con- 
tinues to work fairly smoothly year after year. 
It is only in years of extensive failure of crops 
due to scarcity of rain that a breakdown may 
be apprehended. However, the results of 
even this catastrophe may be minimized by 
growing annually a part o.f the pedigree seed 
on a small area under irrigation. 

The control of seed-supply is facilitated 
greatly if the seed is distributed on tacomi. 
In Hyderabad State, the Government pur- 
chases every year pure Gaorani seed worth 
over a lakh of rupees lor distribution on 
taccam. The cost of the seed is paid by the 
cultivators in a period of three years. The 
loan is free of interest in tlie first year and 
carries six per cent interest in the remaining 
two. 'The amounts due on this account are 
recovered by the Eevenue authorities at the 
time of collection of land revenue. 

. The control of seed of Gaorani fi has been 
exercised in t.he manner described above. 
Today, six yeans after the strain was finally 
selected for recommendation to the cultivators, 
the area under it is a] tout 330,000 acres, situat- 
ed ill a compact block. 

The .Hyderiibud Cotton (.Cultivation and 
Transpoj't Act omjiuwcrs Llie Hyderabad Gov- 
ernment to prohibit in a previously notified 
part of the Gaorani Protected Area tlio growing 
of a variety not approved by tJic Department 
of Agriculture, This power has not been 
utilized so far because the new variety has 
on its own merits proved itself acceptable to 
cultivators of the area selected for it. 

Cr iterio ti of s mcces s 

The ultimate criterion of the success of a 
new variety is the higher monetary return' 
that it . brings to the cultivator. The cash 
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Ganraiii. h i Lf M-ita--. Giai 

(HI a«‘(;tnuu of {Im* ‘.'Mtji.'ii 

afoiiO shi‘ h'*'iV ^ ‘ w •■ ', .. isi'-'J.f" \ :it(. 

was CHiH'iMiril ijy tiddf. litc 

aiK-tion I'liUyiiJil fonii il**' o’a r of .. iaoijiuuji 
of (K *'s. li'j. o-S !>»*!' yjsVi ift,! uf I ha 

ojEiiro rofioji fh.if 

The t'Htf tvaiur fuu^ iH'Ooilif'.i avsi uuly iVooi 
t-lie iilulior yi*’jM of Ik** o*'V. varh‘i.y fail uloi 
iVoiu i4ie pwoiiiini |Ksi'l lor proTiift*. ht 

the iolluftiiay year i «* a'ly u**r<-;( ware 

sow u w ii h fill' i;aprovt“<i % .iri« ly. i.-i h atiaj ioa 
tor proiJiiiiiH was hoM at ih** of tlio 

inarkoiiiit* A**' a rariiji’ ol this uia’atiyo- 

jupnt iiio wiiole of tho prokuai'i uf 
was pin’chascii ;u ;i iif-iforot |avf)uun'i of !{>. fi-f 
p(fr 9<)f* io, of iVjir:'--. i'ho yatal profiiire of 
tliJitj seasiHi aiuonra.i**! l-o oak?- arai rio/ 

net iiU‘)'e;iS(.'*i uu-oiijo t.'ano'-i hy the euluvatovs 
on ai'couut of hiuh'M’ U'*iss ;os! tie* prtouiutn in 
price was fstiaiao-.f ,i; ahtoH a. hikls t)f rti}n?cs. 
The an'n of (fior.sui in ]'.to”'-ok iiicreascii 
to ahout i-wn laijj aco -. .Ui<MU otfUfM) iicres 
tmi oft hi' ^ve}•(' aowis wis.h. .-eoA of sin-t- to iifth 
paseraiions aaA '‘-t a pari- us a Heserved 

An-a as a,i»ain't the iunatml Area. 


Hi’htrn tm vuiftm ri’s* ni’rh 

•li! a {aii'iie isatetitri of yjitwt-r,-;, nuo’ciianf'j 
and textile iiiiere.'-t ■; iu’hi iii .Mtief* at, Nau- 
(hal, it was; iu*t;!h'ii hy tlin i h'l.-rltiwitt of Ajiri- 
cuhure that- tIu,* ]ood!t<.'e of the (oniciul Area 
would be sold it; ila;. iru.srkel;' m the suEtie way 
as lIu; lueal hhiorasd, bur the higher gisining 
ont-ttu'n of the inij»rovetl vasiei.y deiuunded 
f.luit a higfter ]>r{ci- was pahi ioc it. ifn ilie 
b.t.'-is of the. pleviuu^ three yv.ii.'' giioiiug (jiiJ- 
turn huun**- a?al tfie prices p^id for local (hio- 
irttd, Ihe Ih’p.UtOOi'fP of Aciifipl Uff* .OJgge.-ted 
to i<hi' trade {he tix.o i-ut of a tnioioiuiu prenutiu) 
pfh percent over <h»’ da^''.- t.ite td' otdtnasy 
(liiorani. It w.l^ poittied out th.a ilio .',ues!e;^i" 
cd prerniuHi repre'U n(ed onl\ tin' jiiine oi‘ tiii- 
(uxtra lint, obtained ‘t-.y (he buyer.-, of /o/ya.v 
and had no reiution whatever to the higher 
spinning janibrntatK'e. of the new vavhdy. 
Ah a reault, tin* puyiuem of the- .suggested 
preniium was agrce«l to by ilie trade, us weli 
as the textile interceshM. »SfibHef|UC 3 dJy, at the 
bogirming of the marketing season, a separate 
auction for the disposal of the produce of the 


letnni is the ptoduct of tto yield pet mK and 

the price at wMcii the pntdue.e is sold, t he 
higher iuconie from the new variety may be 
duo t>uro]y to the iiiglier yic'ld i*er serf* 

or the higher .soiling price, or partly to the <*ne 
and ji.iadiy to the other. TIjo havve.'diug «>{ ii 
larger crop than jnv.viom.ly from a given urea 
convinces the cultivators readily oi tlai highti 
yield of the new variet}^ and of the iucreasrai 
cash return on that account. Howtiver, the 
full benefit from the growing of tlic new variety 
will not be reaped by the growers until limy 
receive a better price for the improved type. 
It has already been mentioned that traor.-iui 
0 is an improvement over the local vari(3ty 
not only in yield but also in ginning out-turn 
and spinning perfonmince. To .seeure a higher 
price to the groiver, work for tlie exten.sicm 
of the improved variety included Irom tlm 
very beginning arrangoments for the inarkot- 
iug of Gaorani G at a premium over the local 
cotton, which it was ultimately de.slinod b» 
replace. It was roalizeil at an early stage of 
this work that the premium for qindiiy, i. o. 
improved spinning performance, would not be 
paid to the grower until large and .regular 
supplies of this cotton were forthcoming and 
until the now variety had earned rcj'Utarion 
among the manufticturers. As sueJi, no e libit 
was made for the first four years to secure a 
premium for its better spimiing qualities. 


Premium for improved variety 
The growers of Gaorani cotton .sell their 
produce generally in the form of kaptoi. Tlie 
ginning is done at the expenstj of the meivhants 
or the Rjnnning and weaving mills that, pnr- 
cliase the kupai>. It was cun.*!ideied liktdy 
that the purchasers vould react favourably 
towards the price paid to the if 

they were couviiiced of the higher ginning 
out-turn of the improved viuiety, Accord- 
ingly, in IhSG when the area umJer the. new 
variety had risen to 4,900 acres, an auittion 
for the fixation of a premium for ii.s entire 
produce was held by the Bepartmeiit of Agri- 
culture at the beginning of the marketing 
season. The trade was infor.ined that the 
improved variety not only had superior spin- 
ning performance but also possessii a ginning 
percentage of 30 as against ‘27 of the ordinary 
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'Reserved Area was held. The seed from this a cotton cannot he realized ]>y the cultivators 
area was required by the Department of Agri- until largo and regular supplies of guaranteed 
culture for distributing in the succeexling purity are forthcoming. This fact was brought 
season and the Government liad agreed to to the notice of the trade as well as tb.e culti- 
purclnxse the seed at a preraiurn of eight amms vators. It Wfis also brought home to them 
per 240 seers. On this account the auction that the marketing of pure cotton could create 
for the Reserved Area resulted in an offer of a a rapid demand for the ranv x’ariety and, hence, 
])rcininm of 0. S. Rs. 0-4 per emit over tlie was in, the interests of all the ])arties concerned, 
day’s rate, for G.aorani 6 from the General To }>revo.]ii; inixirig and to guarantee, the purity 
Area. Detrdled daily records of ariivaLs of of the produce, the Department of Agriculture 
li(ij)as and tlie prices paid for it in ccvinparj.son undertook to ins}5ect and ' rogue ’ the sband- 
with the local variety wore maintained for ing crops in the. held, license, petty bnyersin 
each market. On the basis of the figures thus villages, control the transport o.f: ImiMs to 
collected it is estimated that although 1938-39 the markets, supervise ginning and ]>ressiiig, 
crop suffered badly from excessive rains and number every bale, give it a distinctive mark 
produced only 5, 2CX) bales, the net gain to the and issue certificates of purity for such bales 
cultivators on account of the premium alone to the owners. However, it was pointed out 
amounted to alxout Rs. 1,23,000. The area that the Department could take up this work 
under the. new variety in the season 1939-40 provided the tra.de, including the commission 
was estimated at 240,00(3 acres and the, agents, cooperated witli the Department by 
total yield was approximately 40,000 bales of agreeing to provide funds ]>y a voluntary con- 
lint. The whole ju'oduce was marketed under tribution proportionate to their purchases or 
more or less sinular arrangements as descrih- sales of impi'ov<xl cotton. This condition was 
e.d aliovc for 1938-39, The crop of the. General accepted by the trade and the rate of eoiitribu- 
Area, obtained an a,verage premium of nearly tion was fixed at six annas per hundred rupees 
10 per cent o\a-.r tlu', price of the local Gaorani, transaction for the buyers and two annas per 
wlicreas tha,t of the Reserved Area, secur'd hundred rupees for tise commission agents. 
;i small additional premium over the price The, entire crop of 1938-39 was marketed 
paid for tlie pi-odiiee of the Gcjierai Area, under these arrangements. The fund was 
.ft is estimated that on account of the premium administered by a mixed committee of ofiiciais 
alone the cultivators of Gaorani 6 received and uon-oflicials a,ppointed for the purpose by 
ill this season an extra sum of Rs. 6,00,000. the Government. 

This additional income is very ncarli/ one and 

a half times of the total expenditure on cotton Union oj interestfi 

■research since its •inception ten years ago. .For the, marketing of Gaorani G crop of the 

Umhu- the (-..xisting marketing system, the 1939-40 season, a Cotton Gooperativo Union 
' ginning percentagt; of cotton p!a,ys an important was o.stabiislicd. The Union is a registered 
pa.rt in the determination of the price paid to body with headquarters at Naiuled and 
the cotton grower. The relatively little atten- hranclics in other markets. The Union was 
tiou ptiid to this fact liitherto by the plant entrusted with, the duty of supervising the 
breeders seems to have worked detrimentally, daily auction sa,les, and ginning and pressing 
Not only that the cultivators have not received of the. crop of the General Area. The Union 
the increased benefits that were legitimately had also been authorized to number the bales, 
theirs, but also the valuable aid of the merchant afiix a registered Agmark and issue certificates 
community in the extension work' for the of purity for the marked bales. The Union’s 

improved types has not been forthcoming in funds consist partly of share capital and 

many cases. partly of the amount collected as voluntary 

contribution from the trade and the commission 
Guaremtee oi p'uritif agents on their transactions in Gaorani 6. 

As stated before, the monetary benefit of The membership of the Union is open to 

any improvement in the spinning qualities of growers^ m,erchants, commission agents and 
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Efiserved Area was held. The seed from This . . 
area was required by the Department of Agri- 
culture for distributing in the succeeding 
season and the; Government liad agreed to 
purchase the seed at a premium, of eight annas 
per 240 soer.s. On this accou !it tiro aiictioa 
for the .Reserved Area, result, ed in an offer of a 
premium of 0. S. .Rs. ()-4 per cent over the 
(liiyhs rate for Ouorani 6 from tlie General 
Area. Detailed daily records of arrivals of 
hipatt and the prices paid for it in compariaon 
with the local variety were maintained for 
each market. On the basis of the figures thus 
collected it is estimated that a,l though 1938-39 
cro]) .siifi’cred hadly from excessive ruins and 
prod uced only 5,200 baks, the net gain to the 
eultivato.rs on account of the prrerriiuni alone 
amounted to about Ds. 1,23,000. The area 
under the new variety in. the season 1939-40 
wa.s estimated n.t 240,000 acres and the 
total yield was approximately 40,000 bales of 
lint. T.he w.liole produce was inarketod under 
inorc nr less similar urraugeineiits a.s descrih- 
ed a])Ove for .11)38-39. The crop of 1. he General 
Area obtained an average preiriiimi of nearly 
10 iper cent over tire ]'>xico of th e local Gaorani, 
wlifi'cas that of the ’R(;serveti Area .secured 
a, Kuiall additional jartmiinm over the price 
j)aid for the produce of the. General Area. 
Iti.s estimated that on account of the premiiina 
alone the cultivators of Oaoraiii 6 received 
in this season an extra .sum of hs. 6,00,000. 
This (tilditional hfcome is 'mi/ mirhj one md 
a half (hues of (he toial ea‘'p(‘n€litiire on eoUo7t 
‘I'osca iT.li .since its ivcejptmi lc.n ymr.s ago. 

Unde.r tlic existing rnarkeiiiig system, the 
‘ cinning' }>ercentagt' of cotto.ii plays an important 
■part in tin.* determination of the price paid to 
the cotton grower. The relatively little atten- 
tion paid, to this .fact liitlierto by the plant 
breeders seeiu.s to have worked dotriineiitally. 
hot only that the cultivators have not received 
the incrca.sed benefits that w^ere legitimately 
theirs, but also the valuable aid of the merchant 
community in the extension work' for the 
improved tyjrea has not been forthcoming hi 
many eases. ■ - 

Guarantee €J^jp^lnty 

As stated before, the monetary benefit of 
any improvement in the spinning qualities of 


a cotton cannot be realised by the onltivators 
until large and regular supplies of guaranteed 
purity are forthcoming. GJhis fact was brouglit 
to the notice of the trade as ■nmll as the culti- 
vators. It was also brought home to them 
that the marketing of pure cotton could create 
a rapid demand for tlic new variety and, hence, 
was in the interests of all the ])aTties concerned. 
To prevent niixing and to guarantee the purity 
of the produce, the Department of Agriculture 
undertook to in.spect and ‘ rogi'ie ’ tlni stand- 
ing crops in the field, license petty hnyer.s in 
villages, eontred the transport of hapis to 
the market, s, supervise ginning and pressing, 
number every bale, give it a distinctive mark 
and issue certificates of purity for suoli hales 
to the owners. Howvwcr, it was pointed out 
that the Department could take nj) this work 
provided the trade, including the commission 
agente, cooperated 'with the Department by 
agreeing to provide funds by a voluntary coil- 
tribution proportionate to their purchases or 
sales of improvf.u] cotton. Tiii.s condition w'as 
accepted by the tra,de and the rate, of contribu- 
tion wa.s fixed a t six annas pe.r Inmdred rupees 
transaction for the huyeivs and two annas per 
hundred rnpee.s for the co'iumission agents. 
The entire crop of 1938-39 waa marketed 
under thest^ arrangements. The fund was 
admini.stered I'jy a .mixed eominittee of officials 
and non-officials appointed for the purpose by 
the Government. 

Union, of inlereslft 

For the .minlceting of Gaorani (1 crop of the 
1939-40 season, a Cotton Cooperative Union 
was established. Tlie Union is a registered 
body with headquarters at Nauded and 
branches in otlier roarkots. 1''hc Union was 
entrusted with the duty of sujjervisiug the 
daily auction sales, and ginning and pressing 
of the crop of the General Area. The Union 
had also been authorized to number the bales, 
affix a registered Agmark and issue certificates 
of purity for the marked bales. The Union’s 
funds consist partly of share capital and 
partly of the a, mount collected as voluntary 
contribution from the trade and the commission 
agents on their transactions - in Gaorani 6. 
The membership of the Union is open to 
growers, ' merchants, ^ commission agents and 
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textile iiiaiiufacturersj subject to a restric- 
tion of the number of shares held by any one 
party. It may be noted that in the formation 
of the Coo])erative Union, no interest concern- 
ed in the groving, handling or using of the 
Gaorani G cotton has been excluded. The 
main iuteulion of the extension work done for 
this cotton is to benefit the, cultivator to the 
utmost, but in all measures taken so far every 
attempt ha.s lieon made to secure the willing 
cooperation of the traders as well as the manu- 
facturers. Antagonism of the latter interests 
has ])eeu scrupulously avoided. It has been 
found that, tact and goodie ill always evoke a 


sympalhetie rcsiionse iji th<‘ In-art of evt-n tin- 
nio.st' Jiard-ln'iidtnl hu.->snn'^'''}iiam 

Another fuel that .-ir--.-i!!g ili* 

desirability of t In- plnnt bcii'di'! ’-'himr a hei-n 
intere.st not tmudy in '(n- ln)t;;nii‘;;i iiiipjn's, 
nient of a variet y i-cn a No in Gn* ;jruv. n'l; "■ 
the. new typers by tla- Mutr. n* r-, a! u t:i> 
marketing and ‘-g iht n.-h 

after. A knuv,le<tge o! ii;e n'lir i; i ’ 

im])roved strain^ iii iar':* .s 

the extent to wliieii th>-y t>i l>-i, o, 

ineetiiig the !'i-C[uii'eutent - ot lii- n.ffi-ii;;;,: 
and spiniUMS is invariably ot !i.e a >■ 

to the scientiHe worker. 


THE MILCH COW IN PROFITABLE DAIRYING 

By R. L, Tai^-don, B.Bo. (noNF;.), M.Sc. (TiotiH.) 

Field liemirch Station^ P. 0. IrMm {Lahore) 


D uring the last 20 years much lias 
hoeii said and wriiten about tlui pro- 
blem of animal nutrition in India. As 
a result of researclies lairried out at various 
centres, it lias been concluded tiuit tlie condi- 
tions of cattle-feeding met with in foreign 
countries are in many resjiects different from 
what ive come across in our own. 

liuffaloes pvefeTred 

India lieing an agricultural country of small 
holdings, more attention has been paid to 
the working bullooks and comparatively little 
to niilcb cows. Within his small herd of 
growing stock, the Indian farmer cares more 
for the male than for the female calves. As a 
result of such discrimination, breeds of high 
milking strains have been, neglected in pre- 
ference to those belonging to the working 
type. Furthermore, the presence of high- 
producing she-buffaloes has given an added 
drive to this process. In the Punjab parti- 
cularly, the buffalo is the milking animal in 
the countryside. There is hardly a aeinindar 
in the Punjab villages who does not keep a 
buffalo or two. The zemindar has found 
out that unlike milch cows, milch buffaloes 
can produce, besides the farmer’s own re- 
quirements, enough saleable surplus milk and 
ghee ^Yhi(^h can fetch him immediate cash. 

The milch cow, notwithstanding her milk- 
producing potentialities, has tluis been thrown 
into the background and no thought has 
been given to proper management and feeding 
which can improve her productive ability. 
The usefulness of dairy cows in this country, 
however, is bound to be appreciated when 
cattle food of the right type can be provided 
in sufScient quantities. I 

Deterioration of inilch breeds 

Under village farming conditions in .most 
places in India, the milking animals get some 

B 


green fodder and some grazing; daring the 
year. By fit]* the larg(\sf, item in the ration, 
however, is dry roughage like hhum or straw. 
Besides thes(‘, the farmer produces in the 
course, of normal crop pro(lu(;tion and rotation 
certain feeds such as cotton-seed, grain, ]>ar]oy, 
loria seed, sarson .seed, etc. Some of these 
seeds and their cakes are available for feeding 
milch stock, Milki 7 ig animals are also fed 
such cooking-house wastes as bread, ilce, 
])ran, ehunies and husk of various cereal grains 
and pulses. The farmer utilizes all these to 
the iu'st advantage. But the supply of these 
articles is limited. To procure an adequate 
ration for his stock, tlie farmer must purchase 
a substantia.l quantity of feeding stuffs which 
he can ill afford. Owing to the chronic po- 
verty of the owner, milking cows in India 
remain for the better part of the year in a 
state of semi-starvation, and this lack of food 
has gradualljT- brought about the deteriora- 
tion of the milch breeds. No amount of 
researcli on aiiimal nutrition can change the 
situation unless tlie economic status of our 
farmer is improimd. 

Useless cattle 

Then again there is the vexed problem of 
the large cattle population of our country. 

A significant proportion of tlxis population is 
useless and there is the inevitable wastage of 
a substantial am«,)unt of available foodstuffs 
to keep this surplus alive. Moreover, the 
human population of the country is also 
competing with the cattle for all available 
lands. The grazing area is thus gradually 
becoming less and less, which in turn leads 
to the shortage of fodder crops to support 
the livestock. If it were possible to dispose 
of the surplus cattle profitably as is done in 
countries where beef is eaten, the problem ; 
could have been solved. Unfortunately, in , 
Ipdia^ we ca-nnot progress very far in this 
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Bietliod of disposal. Tlie only course which 
can ho adopted is to limit the yrowLh of the 
cattle population liy sysicniatio castration of 
semh bulls. 

Apart- from the socio-econoniic aspect of 
the problem, ami purely iVoin the nutritional 
point of view, it is well known that commonly 
used Indian cattle, feed, especially liays and 
other dry roughages, arc very poor in protvin. 
Most of them are no Ijetter than cereal straws, 
a by-product of cash cro])s of very cpicstion- 
abie nutritive value. Recent researches have, 
ho'wevei', shown that better cjuulity hays can 
he produced by cutting the grasses at a parti- 
cular stage of growth. Unfortunately, this 
stage of growth lasts only for a week or two, 
and it is difficult to muster enough labour 
during that short period to harvest a large 
area of grass for hay or silage mahing. The 
uncertainty of the weather also contributes 
an additional difficulty to the. proposition. 

JEsefrit minetalH not nvetleiJ 

The question of supplying additional mineral 
matter for milk-producing cows has been 
raised. Fortunately, several large-scale trials 
carried out on high-yielding cows have shown 
that provided the animals get sufficient quan- 
tity of fodder in the form of a mixture of 


dried roughage and some leguminous green 
.forage, together with a sutfabh' quantity of a 
eonecutrate, no extra mineral mixture need 
be added to the rariom 1'lu* linic conteiit 
of grasses and fodders remains .*'jmost constant 
through the varimus stages of grovih to jua- 
turlsy, and whatever decline tlm pbnspliute 
content uifiy suffer, the phii.^ph.-ite rich grains 
and cake, (in the eom-entrale allowajice {>!“ 
the ration) uill always make vood the' deti- 
cioncy. Furt]te.rinore, if mifeli cattle can be 
fed on legnraiiiou.s fodder.s like xvvfjV, Incenic, 
gotvanii eiia during the <‘arly hu'tation jicriod, 
no form of mineral deticiency sliouid be 
feared. 

In conclusion, it. tnay l.x.; ]>ointed out that 
if the scope of dairying in the villuge.s could 
be. enlarged by prohibiting the kecqnng of 
milch stock in urban ureas, and thus the 
market for the sale of milk ensured, it is very 
likely tlmt the farmer will start taking more 
interest in lii.s stosh of miUdi cows, it is 
certain that a mikdi cow can hold her gruinul 
against a mih;h buffalo, as she retfuires le.ss 
food for the yield of tlie same uinouiii of milk. 
But till such interest i.s created, the ladTalo, 
becansc of the high butterfat content- {so 
suitable for ghee tnaking) in iier milk, wifi 
fare better at the expeti.se of the milch cow. 


METHODS OF MOPAGATINO FRUIT TREES 

By B. S. Dubhashi, B.Ag. 

Superintendent) Modibag, Poona 


I N spite of the fact tluit. Tudia has a, variety 
of soil a.ml clitnate .siiita})h‘ for (juitc a 
lurtfo. variety of fruit <‘ro{>s, [he iiuf>ort of 
foreign fruit into India is on the increase 
nsainly hefaiuse. the quality of !>ur fruit is 
})Oor. A careful investigation into the causes 
of the inferiority of our fruit reveals that (uir 
present iruithods of propagating the crops as'e 
faulty. Either the stock and scion are not 
selected and standardized as in the case of 
the mango and the citrus varieties, or some 
c-ropvS like the guava and tlie pomegranate are- 
still propagated ]jy seed with the result that 
our fruits are poor, 

Ivnprfwemeni <tf qtmlitif 
Long experience of propagation methods in 
the Deccan has shown that the quality of all 
our fruits can be improved to a certain extent 
})y adopting the proper methods of i)ropaga- 
tion. This improvement can be brought aiiout 
either by legislation or ])y encoura-ging Mie 
grower to prepare his own plants under a-U 
circumstances. It is, however, bertfu.’ that the 
grower is aquainte,d with the art of pro])aga- 
ting his plants. 

Fruit trees can be raised from seed as well 
as by vegetative methods. Propagation by 
seed is not considered advisuhlc, bocanso the 
plants do not come true to type. Th,c charac- 
ters of sjied'Iings split up and the quality of 
fruit borne by the seedlings varies from plant to 
plant. The fruit deteriorates in quality and 
does not remain uniform. The vegetative 
method of propagation, therefore, is the only 
reliable method of getting the desired result 
The most important vegetative methods are 
the following : 

(i) Propagation by suckers and slips 

(2) Propagation by cuttings 

(3) Propagation by layering and goo tie 

(4) Propagation by budding, and ■ 

(5) Propagation by grafting. 

PropagatiGn by suckers and slips 
Propagation by suckers is the easiest 


the methods. I’liis method is adopt<;.d in the 
case of crops like the baniwia and the pinea])])le. 
The best hanany. sueJeers an? those wliioli are 
sword-shaped and vigorous. At the time of 
planting they arc lieailc-d Isac-k to a height of 
six to eight inches from tlui bulb and the old 
roots cleared off. The suckers have to ()e care- 
fully severed from the parent plant without any 
damage. The ])est season for planting in the 
Deccan is from June to August. 

The pinea])ple is propagated by suckers or 
slips. Suckers come out from the axils of 
leaves on the mother plant a.ud slips from the 
stalk of the fruit be.low it. Siajkers which are 
about 9 to 12 in. are good for planting. 
Slips have to be raised in nursery i.>eds and 
then transplanted. The proper season for 
planting is from August, to October. Experi- 
ence has shown tiiat the pineapph’s <}an thrive 
only in the Koiikan districts. 

PropugtitioH by enttings 
■ This is also a very easy method to follow. 
It is practised in the case of grape viires u-ud 
figs. It should b(5 universally })ractised in the 
case of pomegranates which are at present pro- 
pagated by seed. 

In the case of figs, cuttings about S in. 
long with short internodes bearing a number 
of leaf sears are planted in beds. The cuttings 
are generally planted in beds at the coinmeuce,- 
ment of the monsoon. Figs can be propagated 
by eye buds also. 

Gutting of grape vines are taken i’roni ripe 
stems after October priming and planted in 
beds. The cuttings strike root easily and 
become available for planting at the end of 
December. Two such rooted cuttings are 
planted in each pit so that there may not be 
any gaps. 

Guttings of pomegranates are planted in beds 
at the commencement of the monsoon; The 
cutting is 8 to 10 in. long. Some percent- 
age of the cuttings is not likely to root 
propetly. The present practice of raising 




: -'i 



INDIAN FAKMi'NG 


II, Ho. 1 



plantations from soodlings is definitoh’' un- 
desirable, as the quality of the fruit cl(?teriorates. 

Prii}Mgation by layering and yootie 

The method of layering is followcMil in tise 
case of crops such as the guava, and the ponielo, 
whose hrauohe.s can be bent low ncau’ the 
ground. A mature growing branch is suitably 
bent and a slit of tlie shape of a tongue, two 
inches long, is made towards the growing point. 
A wedge is inserted in this which is pre.s.sed in 
an earthen jjot filled with .soil under the pres- 
sure of a vstone. Layering is generally doin^ in 
July and August, Watering is attended to 
.regularly in the winier and in the hot season 
and roots are struck within three to four 
months after tins period. Uuts lielow the 
roots so formed are made bit by bit at inter- 
vals of 8 to 10 daj-^s and the plant separated 
out at the third cut. 

Gootie or marcotting is only a modified form 
of layering. It is practised in the case of the 
chiku, whose branches it is difiicult to btuid 
so low as to reach the ground. A branch of 
the thickness of a pencil is selected and a 
strip of bark about two inches long is removed 
right round. This portion is covered with a 
ball of mixture of cow^dung and earth and 
tied in gunny cloth and moss if })oasible. 
Arrangement has to be made, for the dripping 
of water over this through a string let through 
an earthen pot which is tied over it and daily 
filled with water in the winter and in the hot 
season. The gooties are made generally in the 
monsoon and it takes 8 to 9 montius for the 
roots to strike. The rooted branch is separated 
out by making cuts at intervals as in the case 
of the guava. 

Propagation by budding 

This type, of projuigation is adopted in the 
case of all the citrus varieties and tlic Bor. It 
consists mainly in transferring the bud of the 
scion on to a suitable stock and allowing the 
bud to grow on the latter. T’or all the citrus 
varieties, jamburi {oiirus limouia) has been 
found to be a suitable stock by experiment. 
The fruits of jmiburi are collected in October- 
November, seed extracted and dried, planted 
out on raised beds and tended for six months 
or so. The seedlings are transplanted in beds 


at the conimencemnnt of llsc monsoon, limy 
beoonm fit for budding in Uciob*'r-,NoV‘Oui!fr. 
The scediiiig.-i io be sejccit-d. fur luidding 
he. vigorctii>, tiu:; rind, .'^huiiid ie-. .'iniootn. flic 
bark should sepoiaft^ ea.sily ironi Th.e wo(e! aiel 
the saj! .should be in a iknving .•iCidition. T}-<‘ 
.sc.iou buds arc generally s<-b's'ttsi iMm ; be 
growth of the current, seastm. Tin-; Inal i-- 
removed from tlic bud-s5.ii'|.:s of dm Tr-e u., 
.slicing it out toacfler with 1 tie wefud. iri lUe 
meautime, a uormal 1' or an nii’cned T cni 
i.s made on ibe stem of tin; -tuck e.iemr 

(3-S inches from the ground. Tin* .T.-cdiiiig i- 
, slightly bent witii the hand, ihe ila)).s uj^ej.Mii 
with rlie hudding knife and lie* bud in::c^’ie>L 
This is then tied with hanana lihvc, Iciii'ing 
the bud free to devehfp. Tlie to|.> of the -irsek 
seedling is headed off after about three week.--, 
hy wdiioh time the bud takes. Tic.* Ih;sL should 
be .stirred fmpiemiy, top dr<*ss(-ti wifli ferfiii- 
xers onec or t.wice and irrigated regularly. 
The budded plants beeume ready in .‘iImiu? 
four to five montii.s. Tiii.s iueihotl i.s known, us 
‘ shield ’ budding, foid i-s tim tmt; that is 
generally praci-ise«i. This method, of pro|)aga~ 
tion is known for the rapidity and ease, uf 
operation and cheapness. One man can laid 
satisfactorily about lot) plants per t.lay, but if 
the man is a good hand at budding he can d»> 
300 per day. 

Propagation by graftinff 

drafting i.s also a very important inetliod uf 
propagation of fruit tree.s. A.s in the case of 
budding, a graft is brought uboiit by the union 
of the stock and the scion. Gracing is jn’HC- 
ti.sed in the case; of crops like tlic mungu, the. 
chiku and the guava. 

In the case of the mango, stones of country 
varieties arc coIlecUni in the months of May 
and June and planted out in be<i,s. T’hoy 
germinate there and are potted in about three 
months. Furmyar?! manure and river soil arc 
put in these earthen pot.s in order I o encourage 
the healthy growth of the .seedlings and watered 
in the winter and in the hot season. Ttiey ac- 
quire the thickness of a pencil till the next mon- 
soon, when they become suitable for grafting. 
A soafibid is constructed round the scion tree so 
that the branches can be suitably bent. 
Branches of the growing shoot of the same 
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thickness as the stock seedling are selected. 
Then the bark of both, the stock and the scion 
is sliced oft' mj to the cambium to a length of 
1| to 2 in, so as to fit in well with each 
other. This is firmlj^ tied round with banana 
fibre and Jute string. The seedlings are 
watered for about three months after which 
the union is complete. Cuts are made on the 
scion branch below the Joint at intervals of 
8 to 10 days and the branch severed at the 
time of the third cut. The top of the stock 
is also headed off. The graft is thus com- 
plete and is kept under shade for hardening 
before ]3lanting. This method of grafting is 
known as the ‘ Simple approach method’ or 
inarching ’. One man can prepare 60 to 100 
grafts per day according to the dexterity of 
the man. 

There are a few other types of grafting such 
as the saddle graft, the whip graft, the wedge 
graft and the crown graft followed under 
different conditions of the stock, the scion, 
the soil and the climate, but these methods are 
not commonly knowii. 


Propagation of fruit trees is a great art. 
It is not enough if one possesses only a bookish 
knowledge of the different methods. One 
should equip oneself with an intimate know- 
ledge of the stock and the scion and the 
methods appropriate to the particiilar species, 
further, one should have sulfioient practice 
in the particular methods of propagation to be 
adopted ill order to ensure a high degree of 
success. The instruments required are a graft- 
ing knife for grafting purposes, a budding 
knife for budding purposes ami a secateur for 
taking cuttings, etc. One can attain perfection 
iin the art only by constant practice. 

There is still great scope for increase in fruit 
production in India. It is necessary that every 
fruit grower must be well versed in the different 
methods of propagation. He must select the 
best varieties and raise his stocks so as to have 
his own nursery for multiplying choice varieties. 
Then he can increase his income by growing a 
better quality of fruit. The prosperity of each 
such grower means ultimately the prosp(U'ity of 
the nation. 



What the Scientists are doing 


STATISTICS AND RESEARCH 

A t Ihc R-quent of the Director of Agri- 
ciiUiirc', F>oinb;iy, and with the jx'rniis" 
sioji of the \hce-{duiiriuan, linperiiil 
{Vtiincil oi‘ Agrieuitiirai Kerteareh, Mr B. B, Iyer 
of tijo Btatisi'iojd BecJiun of the litqHU'ial 
Councii of Agricultural Research delivered, a 
sorien of ten hictiiros o,u the a]) plication of 
statistical tocliuiquo to agricultural experi- 
rncutution diu’ing the. refresher course reccutlj' 
held for the officers of the Bombay Agricultural 
Department at the College of Agriculture, 
Poona. A special feature of the (.!la.sses was 
the daily discussion of several practical diffi- 
culties (agricultural and statistical) met with 
by the research workers in their several fields 
of work. Such su})]ects as a proper scheme 
for rotation (experiments, difficulties created 
by gaps in tlie stand of crops in an actual field 
experiment, the study of the resistance to 
iStrit/a attack, etc. ■were usefully discussed. 

The lectures themselves were kept as far as 
possible free from mathematical symbols and 
formiila3 which usually appear rather formid- 
able to the average agricultural experimenter. 
Every problem wa.s discussed from the, practical 
point of view. The aim of the lectures was to 
give a correct idea of the principles and utility 
of modern statistical methods in the Ksucccssful 
carrying out of agricultural field experiments. 
It was throughout emphasized that statistical 
technique is a useful too], and without a sound 
practical knowledge of the technique, right from 
the designing of an experiment up to the 
analysis and interpretation of the results, 
the experimenter is likely to draw misleading 
conclusions. At the same time, the workers 
were warned not fco throw the whole responsi- 
bility for the ultimate success or failure of an 
experiment on the statistician. There may 
be many problems connected with, agricultural 
research where statistics may have no place. 
Eorcing in statistical methods in such caseg 
can only result in bringing the subject 
into disrepute. ' 


These lectures, jx-sidc.*,! .scr\‘ing ft) ih'.-ir didi- 
cultic.s of;!, type wliich c:<n sudv be ;ipprot i;(icd 
by an agrieultiint! exqjenmentei', ;il ;'0 poo id'‘d a 
forum for nuitii;il dtscii.-ssioii and undrr.-tanding 
the true role of the •''tatistha'an m itio n*chui<pif 
of field experiment atiun. Bueh c<iiit.u,'ts betwi'en 
statisticians and t'h<‘ agrie-uitural i'f*search 
workers are of the greatest value to ])o!!!. 

FRUIT RESEARCH STA'nON, KODUR 

I T is wtdl-kiiown that, next i.t> ]i;ircntai 
iiifiuoneo, the rootstock variety us('d 
for Imdding citrus exert.s perlmps rlu* 
.most determining effixfi; on tree jjcrfornmm'et 
in the ondtanl. A .series of rootstock trials 
with .sweet orange and acid lime scion varieties 
are under way at Kodur ; and althongh the 
final results from these have? to he awaiteal 
after some years, the data and oitservation.s 
collected up to the first 18 mouths of orchard 
life are, not without some, intere.st and import- 
ance. It has been ibuml, for instance tliat 
jamberl (rough lemon) i.s tin? mo.st vigormi.s 
root.sto('k botli for vswc(‘t orange and acid lime 
scion vanctie.s. Gajnnimnia^ although it pro- 
duces equally vigorous .sweet orange tree.s in 
the pre-bearing orchard stage, has to bt? dis- 
counted because of it.s apparently extreme .sus- 
ceptU)ility to gummo.sis. For svreet orange.s, 
likhili and limes form the second most vigor- 
ous group of rootstocks, with UlUkichili (a 
mandarin), grapefruit, sour orange and sanfm 
coming next in ira}>ortauce, and .sweet orange 
and pomelo rootstuck.s and unworked sweet 
orange seedlings producing the ,small<*.st siztsi 
plants. Lime rootstock has .shown it.s(df to 
produce the smallest sized lime, sc, ion trees. 

From a .separate trial, it ha.s hoen ascer- 
tained that the differences in sweet orange 
tree vigour observed between di’fferent grades 
of Uchili and jmnben rootstocks prior to 
planting, tend to level out within IS months 
of planting.' It is therefore irderred that a 
I3gid geiection of seedlings in citrus seed and 
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mirseiy beds for procliicing vigorous scion 
trees is a futile practice. 

Root studies on a large ntimber of unworked |f 
seedlings and budded sweet orange plants! 
have revealed that some changes in grove I 
cultural practices art^ desirable. Gontraryi to 
the po[)ular belief, the citrus roots are found to !^ 
forage far b(‘youd the drip of leaves -and, 
therefore, application of water and manures 
within the area covered by the tree top is ' 
clearly i.nadeqiiat(!. These root studies have 
also been helj)ful in indicating the optimum 
spacing for orange trc'cs on different root- 
stocks. ■ I 

With the Nakamura method of side-graft- f 
ing, it has been found possible to raise success-/ 
fully some mango grafts with scion wood® 
obtained, from long distances and inserted 
three to five days after separation from parent 
trees — an achievement known to be impossible 
by the prevale.ut method of inarohmg, 

A cheap machine for grading Kodiir ohinee 
orange.s costing about Rs. 60 has been devised 
at Kodur with tlie aid of a grant from the 
Marketing Section, and this has been found to : 
grade. 3,500 to 4,750 fruits per hour into four 
grades ("Plate 9). One of these inachines has 
been pnrehased by the .Kodur Fruit Growers’ 
Cooperative Society and is now in use at their 
sale depot at Madras. 

Work o.n fruit-canning and some fruit pro- 
ducts has been in progress for some years now. 
Among the good quality products so far pre- 
pared are canned pineapqio slices, candied 
citron peel, candied kuniquats, citrus cordials, 
squashes and carbonated ]>everages, dehy- 
drated powder and a breakfast food similar to 
' grape nuts ’ from the wild fig {F icus glo~ 
memia). The last product was juepared by the 
Government Agricultural Chemist at Coimba- 
tore using the dehydrated fig powder prepared 
at Kodur. In a recent trial by some growers, 
wdio intend to start a large lime bcv(?rage 
factory at Madras on the lines advocated by 
the Fruit Research Station, Kodur, it was 
found that lime squash and cordials can be 
manufactured at less than 2 as, 9 pies per 
12 oz. bottle (including the containers) a 
price which compares most favourably with 
the retail sale price of Re. 1-8 to Rc. 1-12 per 
24 bottle of similar product in Madras, 


RE CLAMATI ON OF ALKALINE SOILS 

I N parts of Trichinopoly district in 
Madras, paddy lands were found to be 
extremely saline as a result of prolonged 
Water-logging. The pH of the soil w^aa 10*5 
and nothing w'ould grow^ on it. A series of 
exi)eriments oondxicted by thr; Govcj'mneiit 
Agricultural Chemist showed tlse application 
of gypsum at 10 tons per acre and draining 
the land had a remarkable effect in reclaiming 
the ' soil, Twm and a half years after the 
application of gypsum, a jiaddy crop giving 
a yield of 3,000 lb. of grain per ac.i‘e was raised. 
The soil composition im|)roved and the pH 
dropped to 8-5. The cost of treatment was 
Rs. 100 per acre. 

BLAST -RESISTANT RICE 

T he blast disease of rice {Piriciilana 
oryzee) is a serious jxroblein in several 
rice-growing tracts of Madras. The 
Mycologist and the Faddy Specialist are 
engaged in the study of the disease and the 
evoltition of practical methods of control. 
Of the thousand odd varieties of rice in 
the Paddy Specialist’s stock collections, .some 
have bemi found to be Inghly ro.sista.ut to 
blast.. The M 5 ^cologist has evolved a field 
technique which enables him to estimate the 
relative resistance of several varieties in any 
one year. Taking advantage of this, new 
strains and selections are tried out every year. 
An outstanding achievement made by the 
Paddy Specialist is the evolution of some hy- 
brid strains of rice which combine in them the 
disease-resistance of one of the parents with 
some of the desirable grain and yield characters 
of the susceptible parent. Stiains 10998, 
11340, 11348 and 5170 are examples of such 
progenies of a cross between G. E, 13. 24 
(resistant) and Adt 10 (susceptibk?.) which are 
now becoming popular in the blast-affected 
tracts. 

Another achievement of the paddy- breeding 
station, Coimbatore, is the isolation of econo- 
mic mutants from the progeny of X-rayed 
seeds of the famous variety of rice G, E. B. 24. 
Some mutants so obtained have proved superior 
to the mother strain in that the tillering capa* 
city. of. the plant h^as improved and the straw 
is better relMied by eatHe, - . , - , . 










What would you like to know ? 


Evujvnios n'gnriiiwj (Hjvkulimw (md mnmal ImAandnj sJimdd he addrem'd- fa fh<' Id !r>‘U.>r.'i o/ 
Af^rwvMure (e})(l Veleriiuiry Sendees in jirovmms mid states. This sertioe vU! he r<:.<eri'rd- Jhy 
re'tilics to selected letters in cases where it seems that the information miyht he uf fffderal intfred. 


Q : We iirc undertaking research into 
oii-seeds crushing probiems and would 
like to have a list of the latest publica- 
tions on oil -seeds and on the use of oil- 
cakes as manures. 

A ; Here is a list of a few references on oil- 
seeds, and the nse of oil-cakes as manures. 

Oil-seeds 

Dunstan, W. E.— Oil-seeds and feeding cukes. 
(Murray, London, 1915). 

Studies in Indian oil -seeds ; 

No. i — Safflower and imistard. By 
Albeit Howard and others. 
{Pusu Memoirs, Bolaniml 
Hcries, Vol. 7, No. 7.) 

No. 2 — Linseed. By G. L. C. How’ard 
and A. E. Khan. {Pusa 
Memoirs, Botanical Series, 
Vol. 12, No. 4.) 

No. 3 — Carthamus tinctorius Linn. 

The types of safflower, {Pma 
Memoirs, Botanical Series, 
Vol. 18, No. 3, 1929.) 

No. 4 — Types of Sesmmwi indicum. 

By D. C, Kashi Earn. {Pusa 
Memoirs. Botanical Series, 
Vol. 18, No. 5, 1930.) 

Leather, J. W. — Composition of the oil-seeds 
of India. {Pusa Memoirs, Chemical Series, 
Vol. 1, No. 2.) 

Tamh^e, V. A. — Chemical studies on safflower 
seed and its germination, {Pusa Memoirs, 
Chemical Series, Vol. 6, No. 7.) 

Howard and Remington— Safflower oil, (Pusa 
Bulletin m,) 

Imperial Institute, London — Trade Enquiry 
Eeports — Eeport ; on oil-seed?, Lopdonr 
1920. 


Duke, J, A. iridasirv rL 

the IL F. (GoveiTunctsi I'n-is, Allahabad. 
1931), 

Lander — Tiiclian vegetable oil ; iiwlusfcry, 

Lahore. 1927. ^ 

Yuill— Vegetable oil industry of Hydco-abad 
.state. (Government Printer, llyilerabacl, 
1930). 

0il-c3ke.s. C. P. Department of Agrieiiltitre, 
Bulletin No. 8. 

AVinton — Structure and eomposition of foods, 
Vol. I: Cereals, oil-seed.s, malts, etc*.. 
(Chapman and Hall). 

Athawala, D. Y. and otlier.s — Studies of Indian 
mmstard and rape- seals and ilolr oils, 
1938. (Government of India, Imlmstrial 
Research Bureau, Bulletin Mo. 13). 

Krishna, S, and other.s-- Minor forest pmdiicts 
of Chakrata, Dehra Dun, Saharunjiur, 
etc. Part I — Oil-hcnring seeds [Indiim 
Forest Records {New Series) Chemistry, 
Vol. 1. No. 1, 1936.) 

Pundit, A . G. — Report on the oiI-pre.ssing 
industry of Bombay. (Government Cen- 
tral Press, Bombay, 1914). 

vSarin, J. L. — Vegetable oil-seed iitdustrv in 
the Punjab (Punjab Industrial Pauijddet.s, 
No. 4. 1933). 

Duke, J. A, H. — Note on economic impoit;i,nct‘ 
to India of castor-seed crushing, (IL P. 
Millowners Association, ttiwnpoi'e, 1937). 

Das, B.— Crushing of Indian cotton-seeds and 
the commercial utilization of the pro- 
ducts obtained. {Journal of the Bemjal 
National Ohamher of Vommeroe, Vol. 6, 
No. 1, 1931.) 

Lewkowitsch and AVarburton— Chemical tech- 
nology and analysis of oils and fats and 
, waxes. (3 Vols., Macmillan, London, 

mif 
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Brodie, N. — Iiidian, vegetable oils (Industrial 
Besearcb Bureau, Bulletin No. 10, 1937). 

Menon, A. K. and 0. S.— Simple methods of 
refining oils. (Madras I)epartnient of 
Agriculture, Bulletin 36, 1934). 

Bald, J. C. — The oil-seed trade of India. 
(The New Book Company, Borrdury, 1938). 

Oil-cakes as fertilizer. 

Pal, G. E. and Rakshit, S. C.— Decomposition 
of oil-cakes and formation of nitrate 
(Proc. Nai. Inst. Sci., India. Vol. 3, 
1937, pp. 213-17). 

Sahasrabuddhe, D. L. and Gokhale, D. H. — 
Effect of oil-cakes on some physical pro- 
perties of soils. {Poona Agrl. Coll. Mag., 
Vol. 25, 1933, pp. 10-16). 

Ttano, A, and Arakawa, S. — Microbiological 
investigations of organic manures. 1. 
Decomposition of rape-cake. (BerielUe des 
Ohara Institute. Vol. 5, 1933, pp. 422-46.) 

Yoshimura, K. and others — Different fertilizer 
values of rape seed oil -cakes prorluced 
in Japan and China. ( J, Bci. Soil, Japin, 
Vol. 6, 1932, pp. 283-300). 

Castor-cake — A manure for the cotton crop in 
Khandesh. (Bombay Leaflet No. 2 of 
1924). 

Plymen, E. J. — Oil-cakes — their uses as cattle 
food and manure. C. P. Department of 
Agriculture Bulletin 6, 1928. (New 
series.) 

Castor-seed : its production and utilization 
{Bulletin Imp. Inst., London, Vol. 28, 
1930, j)p. 30-40) — (Gives use of castor-.seed 
cake as a fertilizer and its manurial 
value, pp. 43-44). 

Kapok — A survey of its ])rod action within the 
Ihupiro and notes on its cultivation and 
uses. {Bulletin Imp. Inst., London, 
Vol. 24, 1920, pp. 18-36) — (Gives use of 
k.apok seed cake as a fertilizer and its 
manuriai value, p. 24). 

Utilization of lime seeds. {Bulletin Imp. 
Inst., London, Vol. 20, 1922, pp. 465-68) — 
(Gives manurial constituents of limeseed 
residue, wdtich is stated to have high 
manurial value, p. 467). 

Oil. of the pliysie or purging nut {Jatropha 
curcas) {Bulletin Imp. Inst., London^ 

? 


Vol. 19, 1921, pp. 288-91)-~(aive8 consti - 
tuents of the cake which has a high value 
as a manure, p. 291). 

Industrial position of copra, coconut oil and 
coconut cake. {Bulletin Imp. Inst., 
London, Vol 12, 1914, pp. 557-77). 
Residual values of feeding stuffs and ferti» 
lizers. Revised tables [Scotland, Dept. 
Agri. Misc. Pnllhn. 7, 1937) H. M. S. 0., 
Edinburgh. (Gives the composition 
and manurial values of cotton-cake, 
linseed-cake, soybean-oake, palmnut- 
cake, coconut-cake, eartlmiit-cake and 
rape-cake.) 

if. 

0 • I own several farms in the Punjab 
where I use bullocks for general work 
and camels for drawing water from 
wells. I find that bullocks and specially 
camels lose condition due to hard work. 
No one has been able to tell me exactlj^ 
what is the economical amount of con- 
centrate for good condition to be kept 
up. 

1 give one seer of cotton seed and half 
a seer of oil -cake to each bullock and 
two seers cotton seed with half a seer 
khul or oil -cake to each camel. 

What is the best feed for my animals ? 

A : When, the animals are doing hard work 
the ration mentioned is far below their require- 
ments. The following concentrate mixture 
when fed over ami above the rougliage is 
likely to give .satisfactory results ; 

Cotton anod . . . . ft's parts 
Maizo . . . . . 25 parts 

Wheat bran . ... 10 parts 

The mixture .should be fed approximately 
at the rate of 9 .seens per 1 ,000 lb. (or 12^5 md.) 
body weight of animals when the animals are 
doing hard work, i.e. 8 hours a day.' But 
when the work i.s of medium type, i.e. about 
6 houLS a day, 6 .seers of the mixture per 1,000 
lb. body weight may be considered sufficient. 

There should be no limitation as regards 
roughage intake. It should be/ as much as 
the animal can eat at will, . 




llSrnTAN FATt^riNG 


INFORMATION PLEASE . 

Can any roadcr toll lis whoro sood of' 
the focklor plant Kwim Pnmina ifuath^u-- 
(jkoia) can bo had in India ? 

A Tanganyilva reader writes : 

Please give ine a few snggo.srions to 
make a w'ooden all-ronnd plough. 

Readers are invited to answer tlii.s (pies- 
tion. The best answer received by iotli 
Fehrnaiy will be published tog(‘ther with 
the name and addres.s of the sender. 
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was extremely heavy and continuous and 
caused some damage to crops. In the 
rice tract the monsoon started a little late 
and then came two months of continuous rain- 
fall wliich was too much even for rice. This 
was followed by seven weeks of complete 
drought. This long drought created a very 
serioii.s situation and the rice crop in the unpro- 
tected light soils was badly damaged. Fortu- 
nately rain ca.me again towards the middle of 
October and eased the situation very consider- 
ably. It saved the rice crop in the heavier soils 
and definitely imy)roved the Y>ros])ects of the 
utera crop, i.e. catch crop taken after rice. The 
October rain, fairly widespread, was extrernely 
favonrable, particularly to rahi crops. It not 
only increa.sed the moisture content of the soil 
but helped to produce a good tilth and on, sure 
succe.ssful germination . 

Many [)arts of this province ar.‘o being in- 
vaded by a weed 'N'ariously known a,s kufira. 
goJihru, gol'hdu, ard/ntsfn's or ardhafihishi. 
Its botanical name is Xanthium stnwinn'iun. 
Thi.s weed has existed in tlii.s province for a 
very long time but in rocxmt years it ba,s been 
.spreading at an alarming rate. It is generally 
found growing on uncultivated land, hands, 
wa.stes, road-.side.s, banks of nallaks, poor 
])astui'es, etc. It lia.s also been found growing 
in th<». rice fields, but it makes it.s appearance 
only when tlie laud has dried up. It cannot 
thrive on good ])a.stures for it i.s not a good 
eom])etitor with gra.s.s ; but it easily .spread.s 
on villugi^ waste land gciu'rally used by eattle 
for grazing. 

it is a coarse annual herb with spotted stems 
bearing triangular and slightly luiiry leaves. 
It grows to a height of about three to five 
feet. It comes into flower during Se])tember- 
Oc.tobier. The mo.st prominent featun^ of the 
plant is it.s fruit of which there may be a 
hundred soraetinucs on one plant, 'fhey a.ro 
held in peduncles on the top of the plant. 
Each fruit is about an incjh long and is closely 
covered with hooked spino.s. It gets easily 
stuck on to the coat of the animals and is 
difficult to remove. It is a common sight 
to see hundred.s of these fruits sticking to 
the body of cattle returning after grazing. 
Each fruit carries two seeds which may ger- 
minate in from one to ten years, 


It is understood that this weed is also spre ad- 
ing rapidly in many other parts of India, 
A similar weed popularly known as Bathurst 
Burr {Xanthium Spinosuni) has invaded the 
pasture lands of Australia and is cau.sing 
considerable loss to the Austi-alian wool trade. 
The Australian Government have sent out 
entomologists to .s(sa]‘cb the world for a para.site 
wliich will exterminate this pest. It appears 
that the only practical way to eradicate the 
pest is some kind of biological control. 
Expaiismn of sugar eulti ration 

The survey curried out by the Marketing 
Section of this department (»n the sugar po.sition 
pointed out that this province was importing 
practically the whole of its sugar and 
nearly half of its gur requirements. A scheme 
for the development of cane, cultivation under 
the Maniari and Kharung tanks in Chhattis- 
garh division lias recently been started and 
the progress .so far achieved appears very 
satisfactory. It is expected that in anothei' 
two years there will be about- 3,000 acre.s under 
these two tanks alone. Government have 
recently started a small open-jian sugar factory 
at Lormi 'which will de.al with aii area of about 
150 acres working double shift, and it i.s hoped 
that a fairly large-scale factory wdll be started 
in the near furture by private entcr]u-ist.‘. 
In the meantime efforts are being made to 
increase the ar(!a iimhu cane in othe.r [)arts 
also. . . - 

(Jonsolklation of holdings 

Perhaps the s]tlendid work which tlii.s 
province is doing in consolidating Iho frag- 
mented holdings in Chhatti.sgarli division 
has not received it.s full imatsure of publi- 
city in the rest of India.. ( Iihatti.sgarh is 
a very baokw'ard tract and tlie main crop 
is rice. Fragmentation of holdings i,s very 
serious and it is quite common to lind au average 
holding which is about 12 acre.s split up into 30 
or 40 fragments scatter<;d all over the village. 
The evils of fragmentation were recognized 
long ago and some village.s were (;onsolidatcd 
as early as 1905 by voluntary effort. The 
work was put on a systematic l)asi,s by passing ‘ 
the C. P. Consolidation of Holdings Act in 
1928. The Act provided for the transference 
of enouiabr^nees and rights to the new holders 
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and provided for tlio ap])oint'}nf'ui. of (Vm- 
Kolidation Ofiic-orn. Bincc. then tlse work has 
hoen progressing at a very rapid rate, Binci' 
the passing of the Act consoli(iat ion lias hemi 
co.in|)let,ed in 1,68-5 villages (8ei)lembei' I'JoU) 
in which the kliatira nunihers have hw'ii iv.du<'e<l 
from SjSdOjd-ih to .566,829 or by 83 ])er cent. 
The work is gaining ever-iucreii.sing uojiularif-y 
and the cultivators are now fully alive, to its 
benefits. The co.st per acre ol' the area, con- 
solidated varitnl from J: as, 10 pii's in Raipur 
and Drug to 5 as, 3 [ne.s in Riiaspur. 

A fPHt for glwe 

The Agricultural Chemist has been, fur some 


tinio. trvijig' ft» evoKe a .-•.nuid" nnuliod (O' 
Ovting lilt* purity 'A juid f-s ai-lj 

on (he wav !>.> suf*i‘i‘ss. 'f’hc nntijcid i: a- 
follows : flu' .‘^ainpio t(Y 1)1- nicltfd arid 

lilicrerj, Tv\u c.c, id tin; nsfloMl lot ^.u-.i n 
in a tt'st lutic and an *‘iuni! anu’urs*' of “u- -ist nri-- 
fivi' glai-jai acclic arid is addfrl in if, 'Tl;.. 
nu’-Xi i!!'c, ahiclj is turbid, is u-'nily l.i-a'-.d 
unlil It i.s rlca?' and i.- uh'ov.t-d to o,,.,; 
down. The toinperat.iirt’ at vidch thi* tiir- 
hirlit-v begins to rr-a.[t|!e;! r i- o-.,,r-‘d. Ir ii.? .■ 
been found tliat- if the i!‘!!i|tefat rp’e is 
above 6tf' tht' sanii;j»' nray >ie e<,i>i.'biioed 

.sus] »i(?iuus. 


MYSORE 

By M. VASUTOEVAwnuTHY, M.At:. 

Secirfufift Mi/Horc Atjricidfxnul tuul Ej'prriint'tdnl Pition. H hpi'ilon' 


T he glorious regime of Sri Krishnaraja 
Wodeyar IV. which has recently termi- 
nated, laid the foundations of many an 
innovation coiculated to enhance the welfare 
of the farmers of Mysore. The iuee.pfion 
and cx[)ansion of flic. Mysore Agihuiltund 
Department itsrdf may be counted as otte of 
l.h<‘ achievement.s of tins ])eriud. Evfm for 
those who do not stop to .analyse flic scienet? 
bf'liind the results, wlio have an eye onl}’' for 
the spectacular, monuments of t.he rule are 
plenty. AAlio, that stops to wonder at the 
transformation of tlar dry Alandya irnct into 
a fertile and prosperou.s region, ever fails to 
remember with gratitude and admiration tho 
name of a Alahuraja, whose memory is janpe- 
tuated by tho great ixeservoir, Krishnairija 
vSagara, with a scheme of irrigation e.vtending 
to 120,000 acres 1 

A tribide 

As long ago as January 1921, even before 
such monunumtal developments had taken 
shape, Mr S. Alilligan, then Agricultural Adviser 
to tho Government of India, speaking at the 
opening meeting of tho Board of Agriculture 
in India, held at Bangalore, said that it was 
a- well-known fact that the prosperity of the 
abate was ‘due in no smad measure to the 


iuecs.-iunt and un.sparing effort ■; of its Isivldy 
enlightened and rymjf;-‘f let [«■ rnhu' ‘rhe 
annual value of Ihe improvcnscut s of tln« 
My.'a)n‘ Agriruiium! Depari nausi . In' i‘-nniat<*.|. 
aTuuunicd fn many laSde of' riijs-. - .-fu-i ihn: 
t1i>‘ cxpcutlit lire on the 1 h-iian im'-nl A.i- i>‘' 
lurntMl by the .-^nii many :im*'- ow-r. 

h) ihe irtn'ds of . 

The meeting oi‘ tin* Board ut‘ \grifulf im- 
refevvtul io waH in fact o]Hnu‘d Isy I Ob IHuhne^s 
the Mnliarajali, in a speta-h wbicii .-jiovaal 
an appu'cciation of tin* fact flint uoi'k for tin- 
devehpnnenf of agriculture, our basic indu.stry. 
must have the most ju'ofonnd aud far- 
reaching ellecls on the pros|,a'rtly of the stale. 
The speecli was appreeiateii for its ilear state- 
ments, and His Highne.ss'.s upiniosi of an e.v- 
perimentai farm ca.n be rpioted, in full. Ilii^ 
Highness observed : 

‘ Experimental fanu.s sbuuld. it .seein.s tu 
me, be looked upon ]u'iin<{i'ily as outdoor 
hiboratories where you .seek for dediiite itifor- 
inution as to the best method.s «)f ei’oji and 
livestock ])rod.uction for a particular area. 
Just as a large manufacturing cofieern main- 
tains one or more laboratories with a seientific 
staff to investigate manufactuibig ami other 
problems which confront it, so the state rnain- 
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tains tliese ferm laboratoiles fbiv tke invest^ 
gation of yiroblems connected with its main 
industry, agricuiture. It is safe to say that 
no manufacturing concern would expect its 
scientific lalioratorics to be selfisupportingj 
although it is quite conceivable that some 
products from these laboratories would ; have 
a .high money value. In the same way it 
appears to me extremely unwise and short- 
sighted to lay emphasis upon the money- 
making side of the experimental farm. At 
the same time, the greatest care should he 
exercised t'o see that funds are expended as 
economically as possible consistent with sound 
work. Certeinly an Agricultural Department 
should be judged not by the money returns 
obtained from the farms under its control 
but by the influence it exerts upon the agri-, 
culture of the state. A criterion similar to 
this is the one by which any manufacturing 
concern would judge the usefulness of the 
laboratories it maintains,’ 

The Palfiee iluieif 

‘The improvements of our livestock of 
which cattle form the principal item,’ His 
.Highness said in the same speech, ‘ is un- 
doubtedly one of the most important questions 
afleeting Indian agriculture today and it is 
one in whicli I personally take a special in- 
terest.’ Apart from the cattle-breeding 
stations of the state Agricultural Department, 
there are two dairies in this part of the country 
which attract, the attention of those interested 
in this problem. One is the dairy of the 
Imperial Dairy Institute, at the Oivil and 
Military yta.tion, Bangalort!, and another is 
the Palace dairy farm at Bayanakere,, near 
Mysore. Tlie state Agricultural Department 
has studied many a live-stock problem cooper- 
ating with the Palace dairy farm. Experiments 
on feeding cattle with groundnut-cake and 
growing sunflower for silage may be nicintioned. 
Most recently some results from artificial in- 
semination have been reported from this farm. 

Agrieultural colony on the Trtoin Canal 

The Agricultural Department has just estab- 
lished the first batch of colonists in the Irwin 
Canal area. Gove,rmnent was pleased to 
order that Rs. 1,000 be taken from each ' 
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colonist as a deposit in token of his carnesr- 
ness and as security for the, amount advanced 
by the Gormrument to the colonist on account 
of capital cost and working expenses ; that the 
advances made to the colonists will carry no 
interest for the firsii 4 years and will lu^ar 
interest at 4 per cent per annum there- 
after; that the balance of advance after ad- 
justment’ of the deposit will be recovered in 
five- equal annual instalnieut.s from the fourth 
year, and that if the colonist chooses to i)ur- 
chase the land, the purchase price will include 
the balance of advance that may be due by 
'him. ■ ■ 

Under these terms the colonists are lease- 
holders for the first six years. The committee 
appointed in connection with tlic colony have 
estimated that under the triennial rotation 
of crops and with the growing of money crops 
in the colony the income for each colonist 
will be about Rg. fifX) per annum. The colo- 
nists have already . niade good progress with 
planting tobacco as their first money crop. 
The public will wutch this experiment for rhe,; 
proof that a number of educated people can 
take to agricultiu'e cooperatively and really 
benefit by it. 

VeteHnavy conference 
The holding of the Conference, of the Mysore 
Veterinary Association this year coincided 
with the reorganization in t’lie Agrieulrural 
Department combining the Civil Teterinaiw, 
Livestock and Amritmahal sections. The 
Director of Agriculture referred to this in his 
speech at the, opening of the Conference and 
it was indicative of how, even in these days 
of specialization, a certain amount of ' co- 
ordination of subjects would load to practical 
results. The appeal to the veterinarians to 
devote themselves as much to the creative 
side of their subject us they are now doing 
to the pathological side of it, brings to mind 
the words’ of His late Highness, spoken with 
reference to a sister profession, the medical : 
‘ I appeal to you all' not only to support the 
hospitals that provide ■ for the sick and the 
suffering, but at the same time to. do all you 
can to reduce the need for hospitals by. building 
up a better standard of health in the genera- 
Hdn to'ppme/ .. v’, A'’ 



SIND 

By T. J. MiECHANDAisn, M.Sc., Ph.I). (I^ond.) 
Agricultural Research Statmi, Sakrand 


T he first Sind Livestock Conference was 
held on 26 and 27 July 1940 under the 
chairmanship of the Hon’ble Minister 
of Agriculture, Eao Sahib Gokaldas Bochlani. 
In declaring the Conference open, the Chair- 
man said that the object of the gathering 
was to take counsel upon what may best 
be done in order to promote early improve- 
ment of the livestock industry in the province. 
The immediate problems of the province 
are: 

(1) To take steps to improve the condition 
of work cattle by scientific breeding and 
feeding. 

(2) To improve milch cattle, produce more 
milk and increase the consumption of milk 
and its products in view of the fact that both 
the milk yield and per capita consumption in 
the province is io'w\ 

{S) To promote industries connected with 
animal products such as dairy, poultry, wool, 
hides and skins, on well organized lines. 

Livestock Conference recommendations 
After detailed, discussions on the agenda, 
the Conference . made several recommenda- 
tions, the more important of which was 
that a Provincial Livestock Board, with His 
Excellency the Governor of Sind as the Patron 
and the Hon’ble Minister of Agriculture as 


Chairman, should be set up to esiablish aud 
administer a permanent livestock improve- 
ment fund and to advise the Gtivernment on 
all matters relating to livestoi'k improvement 
in the province. The Conference requested 
the Government to provide initial funds and 
to allocate a portion of grazing lees and punehari 
collected by the Forest and Hiivenue Bepart- 
ments. 

The other important decisiun.< of the Con- 
ferenee were to recommend the establishment 
of a livestock research station for tiie province, 
the formation of a breed society for the Red 
Sindhi breed, the organization of the gowallas 
in the vicinity of Karachi so that the milk 
is produced under hygienic conditions, the 
improvement of marketing facilities of all 
dairy products and the rediicEon in the mre.- 
of assessment on fodder crops. 

Tlie Conference wa.s of opinion that lacilitie.- 
for grazing should bo extended to Karachi 
taluka and Kohistaxr area ; the grazing of the 
cattle should be limited to the carrying capa- 
city of each area, preference being given to 
herds with approved stud hulk. The cattle 
should be immunized against rinderpest before 
being admitted to those areas. 

Improvement of three breeds 
. With the appointment of a Livestock Officer 


Improve the fodder snpplif 

One of the most' inqiortant problems to be 
solved with reference to livestock is to inlprove 
the fodder reserves. This is a many-sided 
problem involving the knowledge of the various 
feeding stuffs available, better utilization of 
pasture lands and proper conservation of fod- 
der. The imp roveraent of pasture in Mysore has 
been much discussed within the last few 
decades and interest in it has again been 
revived. 

When raising the status of the gomals to 
that of grassland farming, new experiments 


might be trieil. ■•'iigge.^ted tie- i)ire(‘tor, and u 
successful, these would certainly serve th..; 
cattle of the. Mysore Stale 'eith better nutri- 
tion. The inirudiietioii i>f dry Imd Napier 
grass is one .ste]> and as a step fun he-r, a iegum;™ 
nous crop like .hor.segratn e-uii be; sown between 
the rows of the grass to i'e. cui along with h. 
The Director of Agriculture! wa- of the ojiimtui 
that even grass and ]n(?erni; (.(.uild i>e grn.vi,t 
together without detriment another. 

New ideas infuse new life into ejid orga{ii.za- 
tions, and the Veterinary Ctuifcreiu-e was both 
a pleasant and an invigordiiug funcliou. 
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WHAT S 0OIN<3 m AIit-mDIA 


for Sind, this section’s work has receiyed 
great, impetus. Grading iip of inferior stock 
iiY distribtition of pedigree bulls forms the 
chief plank in liyestock improvement in 
the province. The scheme for the establish- 
ment of separate cattle farms for Red Sindhi, 
Bhagnari and Tharparkar breeds has been 
partially carried out. The Wiilingdon Cattle 
Farm, Malir (which was closed as a measure 
of retrenchment), was reopened and a nucleus 
herd of Red Siiidhi cattle is being maintained 
there. The scientific work is directed towards 
combining the characteristics of early matu- 
rity, high milk performance, vigorous consti- 
tution and high fertility in the future Red 
Sindhi type of animal. A pedigree herd of 
Bhagnari has also been established ; the female 
stock is stationed at the Government Auxiliary 
Farm, Shahdadkote, while the bulls are being 
reared at the Agricultural Research Station, 
Dokri. A nucleus of pedigree Tharparkar 
breed is stationed at the Agricultural Research 
Station, Sakrand. This breed is the most 
useful one to the cultivator as it is a dual- 
purpose animal for milk as well as draught. 

Animal diseases 

Considerable progress has been made in the 
problems of animal diseases by the Sind Vete- 
rinary Bepart.ment, particularly by the Vete- 
rinary Investigation Officer under a scheme 
financed from the funds of the Imperial Cotmoil 
of Agricultural Research. For the first time, 
in this province, experimental pre^■entive 
vaccination, with formalized vaccine made 
in the field from the diseased lung tissue, has 
been carried out in actual outbreaks of con- 
tagious pleuro-pneumonia in goats. The results 
have been satisfactory. It has also been 
ascertained that abortion in goats is due to 
a%fitaminosis A, on account of scarcity of 
green foddei'. 

Investigation is in progress on several 
diseases of cattle and successful control is 
effected in many cases. The most common 
diseases in Sind are rinderpest in cattle, foot- 
and-mouth disease and parasitic diseases of 
cattle, sheep and goats. Liver fluke disease 
is very prevalent, especially in the Barrage 
areas, and thousands of animals are affected. 
This disease used to be successfully treated 


with carbon tetrachloride, but due to the war, 
it is very difficult to obtain this drug now. 

A substitute for this drug has not yet been 
discovered. 

Rural reconstruction 
The Department is under the administrative 
control of the Ritral Reconstruction Officer 
and its activities are directed towards (1) 
improvement of the water supply, (2) sanitation 
and hygiene, and (3) agriculture and cottage 
industries. In addition to general work all 
over the province, a smaD. area is selected in 
each district for intensive reconstruction. A 
District Sudhar Committee has been set ujJ in 
each district, and the Rural Reconstruction 
Officer is advised and assisted by this Commit- 
tee. Considerable headway has been made in 
the increasing number of tube-wells in the vil- 
lages ; the levelling of village streets and 
removal of rubbish to outside the village ; 
jungle clearance and making new roads be- 
tween important villages are now being attend- 
ed to by the villagers themselves, and they also 
have begun to provide more windows in 
their houses. Laying out of orchards and 
small parks in select villages and poultry- 
keeping are being encouraged. The villagers 
are taking to these improvements and are 
greatly helping themselves with only some 
assistance from the rural reconstruction grants. 

In select areas in each district, there is a. 
district organizer whose duty is to explain 
to the villagers what is required to be done 
and to keep up their euthusiasm for the work. I 

There is also a kamgar in. most of these areas i 

to do agricultural propaganda and to popu- 
larize the use of improved implements, better 
farming methods and the use of pure seed. 

There is a village reader who is supplied with 
local newspapers from district headquarters, 
and he reads these newspapers to the vil- 
lagers. Model houses were built last year 
as a pattern for the villagers to copy. Over 
60 houses were built by the villagers themselves 
on this pattern. This is highly encouraging. 

The next . step is to build model villages. 

Plans are under consideration for one model 
village per district. The literacy campaign, 
organized by Government, gave stimulus to 
rural education and several new schools were 
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!■ -iuh-hTation at Oijorolui ia 
Tht* work lias onlv bi^en 
ap|!>)intsae!ir- of the fVjtton 
to Iv" of great eeo* 
10 the •,:ottoi! in*iiisi.rv in 


openeu aad village librai-ies eatabjisoed. Agri- 
■.--.nltnrai raid indiifitrial bias rlasses have also 
oeen e.'tablislied in !?ora(‘ feciool^. In Hydera- 
nad. Dadn and Tliarparkar districts, an es- 
oeriment has been started to iirovide oircnlaT- 
ing Iibrai‘ie^ for groups oi‘ villngefi. Organ i~ 
.iution of Boy Scout and Oiii Chiide groups 
for each village is the aim for wMcli the Rural 
Reconstruction Deiiartnumt worKing. 

Neveral groups, already started, have, sliovta 
uieat spirit of service as instaueed by the 
-couts of Larkana di.striet who tliemseives 
took part in cleaning village? and removing 
refuse. Wherever po.ssible. playgrounds are 
arranged for villagers and inter- village tour- 
naments organized. Junior Red Cross socie- 
ties have been active and more have 
been provided by the local boardf . 

The Rural ReconstrurTiMB CepavTuamr rhu'. 
cuordinates the village work id suany depart- 
ments and assists in eric*">urauinif solf-}ie]]i 
aiaungst villagers. The re.-'.porise has lu-eu 
verv satisfactorv. 


herf 

Thf lb‘p:nrmeiu of Auriculino' in Sind is 
aUvay-. on ihe look out for new crop;-, that 
will 'Uppieinenf whiuif in the mbt season, 
in order to raise the intensity of cropping to 
b-1 r>cr eenr uu<ler the Barrage Canal .svst-em. 
Sugar br'w was >Tudied with thi.s object in 
view and miconraging results have been ob- 
tained. The following details will be of in- 
terest to ilinse wlio wish to grow this crop in, 
India. 

Deep rich soil wirli ad'Mptaic drainage should 
be seieured and mannnHi cartloads of com- 
[an-.t. per acre. The, area is ridged ami .seed 
dibbled ax b in. s'paeiug on ridges. The .seed 
rate is f> 11). per acre. The Heed was oblained 
from Englami. The crop needs 13 to 14 
irrigatiouH, eucli of two aore-iiio}Hi.s. During 
the lir-st forijiighfe, frequent, watering (interval 
4 to 5 liays) is re.quired to hasten germination, 
but later on irrigationti at intervals of a fort- 
night to twenty day.s are quite adequate. The 
crop is best soxvn from the end of S<q)tember 
to the end of October and matures from the 
middle of Wareh to the eml of April It 
cannot be left in the. ground after the end of 
.April, us, due to high temperatures, the roots 
lot. Several varieties from U. B. A., Germany 
and England were, te.stcd, and the yield of 
roots varied from 1o '35P nid. per acre 
and tile swrose, eoutent ranged from 13 to 
KJ per cenT. Ainongsr t (ic varieties tested, 
Gartons’ 420, Kuhn B and Sehreiber S, B. 
were found promising, both from the yield and 
the sne)'0s(‘ ])oints of view. The cost of culti- 
vation was Rs, oG per acre. The crop was 
unaffected by frost ami wms free from insect 
pests and diseases. 

There is no doubt that this crop can be 
successfully grown during the- rabi season 
xinder irrigated conditions in Sind, but its 
extension miust necessarily depend upon the 
establishment of a beet sugar factory. This 
requires large capital 


Lottg-stupie eotfoii in Sind 

Although attempts to eultmtte exotic cot- 
ton? such as American and .Egypdian varieties 
in Bind date as far back as 184U, they did 
not meet with any degree of .success. The 
cause of the failure was investigated by the. 
Indian Central Cotton Committee in 1919 
and they came to the conclusion that the 
fuiummental cause was the unsatisfactory 
character of irrigation. They further held 
the view that ]>rovided ]!erenniai .'^iifiply of 
water can be as^u^ed. Bind nifered tlic must, 
hopeful prospect.^ for the Miccesstul cultiva- 
tion of long-staple rotton>. With the in- 
auguration of perennial irrigation in Bind 
under the Lloyd Barrage and Canal Byiitem, 
this obstacle to the successful cultivation of 
quality cottons in Sind has been removed. 
The Indian Central Cotton Committee have 
now financed a scheme for a period of five 
yeans at the total estimated cost of Bs. 2,00,000. 

The object of the scheme is to produce, 
by breeding, a hardy long-staple cotton, with 
a staple above inch, spinning about 60 
counts and yielding not less than 6 md. of 
seed cotton per acre. The main research 
station is located at Mirpurkhas in Tharparkar 
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COLOUR AND PLANT GROWTH 

M any old country gardeners liave used 
and still use soot in quantity on their 
garden soils. Even though one may 
point out that soot contains little or no fertilis- 
ing value, nevertheless these gardeners regard 
the results obtained as satisfactory, states 
B. M. Straight, Superintendent, Dominion 
Experimental Station, Saanichton. Chinese 
growers insist on a black fertilizer. Fertilizer 
manufacturers have ceased to argue the point 
and incorporate in the mix a few poiinds of 
lampblack. All are then satisfied. In 1939, in 
the Nanaimo district, a certain field received 
the wash from an old dump of coal dust and 
slag. The field of tomatoes showed outstand- 
ing growth in the blackened soil, with distinct 
falling off beyond on the red soil. Chemical 
analysis shows little fertilizing value in coal 
dust.^^ ^ ^ ^ 

Work conducted at the Experimental Sta- 
tion, Saanichton, B. C., in 1939 would indicate 
that the growth of cantaloupes may be in- 
fluenced by the colour of the mulch paper used. 
It was found that when the mulch paper was 
painted black, the soil temperatures were 
increased to a maximum of 10‘5°F. over 
ordinary mulch conditions. Normally, under 
Vancouver Island conditions, the mulch 
paper becomes bleached by the end of June, 
presenting a greyish-brown appearance. 
Temperature records indicate that when this 
point is reached, the heat rays are appa- 
rently reflected rather than absorbed, with a 
consequent lowering of soil temperatures. In 
fact, they become low^er than those on the 
nnmulched soil. However, when bleaching 
is guarded against by blackening the paper, 
the temperature curve for the blackened area 
is significantly higher than it is for the un- 
muiched soil area. 

Extra vigour of plant growth is readily 
apparent between cantaloupes growing on the 
black and the unblaekened mulch paper. 
Actual green weight of tops taken from the 
plants on the blackened mulch showed a mean 


increase of 61 per cent over those on the 
bleached mulch paper. What was more 
important, the blackened mulch gave an 
increase of 33 per cent in total yield of melons. 

Previous tests at Baanichton with cantaloupes 
grown on mulch paper disclosed the fact that 
apparently the black paper retained its colour 
sufficiently long to impart the extra heat 
units required to give the necessary impetus 
to melon plants in June, the critical month for 
this crop. 

Just how important a part colour plays in 
the attraction, absorption and the ramifica- 
tion of the infra-red and the other heat rays 
in the soil is not known, but future tests may 
indicate that the well known insistence of 
Chinese gardeners for black fertilizers may well 
be based on scientific fact. In any case, the 
yield of melons was increased 33 per cent by 
painting the paper black and Iceeping it so 
throughout the season at the Experimental 
Station .- — Press Note, Dominion Department of 
Agrimlture, Canada. 


VACREATOR PROCESS FOR CREAM 

T he Vacreator process for the pasteur- 
ization and deodorizing of cream intend- 
ed for buttermaking was designed by 
Murray Deodorisers Ltd., Auckland, New 
Zealand. This plant has been tried out 
thoroughly in all our Colonies with marked 
success. Most of the modern creameries in 
New Zealand and Australia, some in South 
Africa and Canada and at least one butter 
factory in India are equipped with this plant. 
The objects of the process are (a) to reduce 
the bacteria and mould contents of cream to 
as low a number as possible, and (6) to deo- 
dorize the cream thoroughly from volatile 
flavours and odours such as food (grass, clover, 
etc.) taints and some accidental off-flavours. 
Two designs of. plant are manufactured — ^the 
Solo and Tandem types. The latter carries 
the process of purification further than the 
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ALFALFA-BROMEGRASS AND MILK 

E xperiments conducted, at the 

Michigan State College of Agriculture 
and Applied Science in regard to the 
effect of alfalfa-broinegrass pasture on the 
flavour of milk have shown that when cows 


Solo unit, effecting additional oonr-ontmtion 
and cooling of the cream, and a sweeter product 
is produced. 

The cycle of processes undergone hy the 
cream are : (a) The neuteilized croain is drawn 
into the pasteuriser containing live steam at 
190°-200°F. under 6*5 to 11 in. of vaenura 
and pasteurised in the form of small drops 
falling from a spray pan. The cream boils 
at this vacuum-temperature conibiuation. 
(&) The cream enters another vessel in which a 
vacuum of 15 to 20 in. and a tcmperatims of 
160°-180°P. arc maintained. Here tlie cream 
boils vigorously and most of the foreign volatile 
constituents are evaporated, (c) The cream 
then enters a vessel maintained at 28 to 28-5 
in. of vacuum and a temperature of 92'* to 
101 °F. at which temperature the cream leaves 
the plant. The degree of vacuum controls 
the temperature of the cream at each stage 
automatically and the flow of the cream -thro ugh 
the plant is also automatic. 

The cream is then either ripened and cooled 
for flavoured butter or cooled at once and set 
for butter of low flavour. 

The method is claimed to produce superior 
butter to the ordinary flash pasteurixiation 
method. The product from cream treated by 
the process has an improved flavour and a 
total absence of weed and food flavour. The 
method is claimed also to bring about a more 
efficient bacterial destruction and to produce 
a product of longer keeping quality. The 
process is specially suitable for processing 
cream from aui,mals which are fed almost all 
the year with green grasses and clovers. The 
method is also useful in improving the quality 
of second-grade cream since the steam treat- 
ment has a small washing effect on the fat 
globules. The Vacreator treatment is suita])le 
only for fresh or neutralized cream.—- DaiV?/ 
N ms Letter. [ Abstract : W. I.. D/j 


were milked three tinmo daily and grazed on 
allhlfa-'brosncgrass paRture during the .diorf, 
periods between, milkinir, thfur milk, whether 
drunk colfl or at ordinary lukow.ann teranora- 
turcs after ]>a.stofrrizatj«m, had a decided altra- 
lino iiavuur wfdch was very oiTeiisrve .and 
nauseating. Aifalla, \v!ie-fher a. pasiure. 
or as a, liav, j>rndue.'d u livare profuaniced 
effect an the tiavour of nuik than <iiii tlm 
brom.rfgra'-s. 

When the ‘ t-hree rinuT ’ i*.iws v.t*re taken 
off the alfali'a-brorriegrass ].a,aiuv thret> luutrs 
before milking, a reducfitui in, the inf'm.dty of 
the olijectiomible tlavemr w'as ftlv'icrved, and 
when cows were kepr off ilu' pasture sev.'U) 
hours prior to milking no .-.lie]! liavour ivas 
noted in the milk. Grazing on Sudan pasture 
after having pastured on alialfa-brornegrass 
.seemed to be ineffective in ])ivvcuting the, 
objectionable flavour in, the milk, ntthough 
cows kept on Sudan past.uro ad.one yiehled milk 
free, of .such, odours. 

Coivs grazed on alfalfu-broniegrass pasture 
and milked twice daily 3 ’ieldeti milk free of 
objectionable odours because, on account of the 
longer periods between milking they wert>. able 
to satisfy their nutrient requireme.nts from 
the pasture outside of the. live-hour contamina- 
tion period jirior to mWkmg, -- Quarterh/ Bulle- 
tin, AgtieuUnral Experiment Bfntion, Michigan. 

[ Abstract : E. L. K.] 

Jj: ■■■ 

ORGANIC MATTER IN SOILS 

A lthough by far the greate.st fmdion 

of an ordiuuT}' mbieral soil is derived 
from the weatlerring rff rocks, decom- 
posed nu'k fragtQeuls alone do not c’onstitvite 
a soil, states H. J. Atkin.son, .Division of 
Chemistry, Dominion Experime!d::d Farms 
Service. Tlic iimsemio of organic matter is 
necessary in order that thivs mineral matter 
may become a .soil and grow crops Rucce.ssfuHy. 

Most of the soil organic matter is derived 
from growing plants, but some of it also comes 
from decomposing animal remains. In the 
decomposition of the.se materials, complex 
chemical reactions take place which not only 
give simple compounds such as ammonia and 
carbon dioxide but also bring about the 
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accumulation of a complex material coin- aeration. : On sandy soils, it tends to bind tlie 
luonly known as Immus. particles together due to its greater cohesive 

Soils containing less than 3 per cent of powerthan that of sand. It also iuoreascs the 
organic matter are considered to be low in water-holding capacity of the soil, a factor 
tliat constituent ; those containing around 10 that is important in districts of low' rainfall, 
per cent are very well supplied. The so- In general, it improves tilth and thus facih- 
called organic soils, mucks and peats, have tates drainage, root extension and baidcrial 
very much higher quantities of organic matter, activity. 

varying from 20 per cent to 80 per cent or The effect of organic matter on the physical 
mure, condition of the soil is so marked that it is 

It lias been observed generally that soils claimed that the presence of 16 per cent to 
w(dl supplied with organic matter are more 20 per cent of organic matter ahnost corn- 
fertile than those of low organic matter con- pletely removes the distinctions between sands, 
tent. This constituent has a number of very loams and Press Note, dominion 

important functions in the soil. One of these Department of Agriculture, Canada. 
is as a storehouse for certain plant nutrients, * 

particularly nitrogen. The decomposition of ^ ^ 

soil organic matter is brought about through THE ANNUAL CLEAN-UP 
the activities of millions of bacteria. These importance of the annual clean-up 

bacteria derive their energy from the humus, I for all poultry yards and equipment is 
and in the process, break it down into simple a matter worthy of greater attention 

substances, releasing nitrogen, sulphur, etc. than the average flock manager recognizes, 
in forms in which plants can use them as food. The practical value of maintaining sanitary 
Any cultural practice which will encourage conditions on the commercial poultry plant 
the growth of bacteria in the soil without at as well as on the farm has been proven many 
the same time causing extreme loss of nutrients, times over. The high death-rate commonly 
will result indirectly in improved plant growth encountered in laying stock could be greatly 
because of the more rapid decomposition of lowered if flock owners would practice even 
the plant residues and humus which will take ordinary sanitary precautions the year round, 
place. states G. C. Hodgson, Poultry Division, Central 

Organic matter is commonly added to culti- Experimental Farm, Ottawa, 
vated soil either in the form of manure, or June is an excellent month to start a con- 
by the ploughing under of a growing crop, a centrated clean-np programme. Heating 
process which is known as green manuring, material, litter, and overhead straw should bo 
The latter practice not only returns to the soil removed from the pens and burned. All 
the nutrients taken up by the growing crop movable house fixtures should be taken out, 
but also enriches the soil with humus-forming scraped, scrubbed and disinfected. Within 
material. If the crop being ploughed under the hen house the floor, w^alls, ceiling, drop- 
is a legume, it is also possible that considerable ping boards, and feed hoppers should bo 
nitrogen which has been obtained from the thoroughly cleaned. The floors should get 
air by the legume is added to the available special attention as many poultry diseases can 
nitrogen supply of the soil. The application be traced directly to filthy floor conditions, 
of barnyard manure also adds organic matter Once the litter is removed the whole floor 
to the soil and considerable plant food, especial- area should be carefully cleaned right down 
ly nitrogen, phosphorus and potash, and in to the concrete or bare boards and then, tho~ 
addition, it increases the active bacterial roughly disinfected. Besides the hen house, 
population of the soil, the benefits of 'which the brooder house, feed house and colony 
have been pointed out above. houses demand equal care if healthy chicks 

Organic matter in soils also improves their and layers are to be reared in successive years, 
physical condition. On clay soils it has a In all cleaning operations, washing, scraping 
loosening effect, giving better drainage and and the liberal use of disinfectant is Btrongly 
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advised. Where possible, water pres.snrf ap- 
plied by means of a hose is aii excellent ni«*l li<;d 
of removing dirt not only from ilic walLn 
and ceiling but also fronr ibe tloor. Along 
writli plenty of water, lye and coal tar dis- 
infectants should play a ])rominent pjart in 
the animal clean-up. A 3 per ceni. sniidion 
of iye (1 lb, to 5 gallons of water) shniihi be 
vigorously applied to walls and floor bv n'leiui.s 
of a stiff brush, old broom or spray jjump. 
Cracks and crevices demand careful cleaninir. 
Positive penetration of disinfectants into these 
places of filth is good assurance of improved 
lieaitli in next season .stock. In using dis- 
infectanfs it is well to bea.r in mind that tliev 
are more efficient when raa<le up to proper 
strength for the purpose desired and also when 
applied to surfaces free of loose dirt. Of 
peat impOTtance during a general clean-up 
is the realization that nothing can snb,sfitutft 
for thorough scraping witli knife or other 
instrument and the washing of all parts of 
the house and of all utensils that come in 
contact with the hens during the year. 

The land itself around the })ouitry buildings 
needs care. The runways that were uwui 
last your and are now idle should l)e ploughed, 


cultivated, leveiierl off, and seeded to clover 
or alfalfa. 'Ibis is not only a good sanitary 
measure, but also provides excellent range 
for next ycar’.s stoedt. Rotation rd runs keeps 
tiie land swavt and ebam at a!! times. 

Tlie general rukifsg up cd obi , sticks, fsapers, 
and oiher irash wfiii'li has aocuraiilated during 
tiie past munrhs makes a trcfucndous differ- 
ence not only to the look lost also to the clean- 
liness of any poultry yard. 

Pulling, at this ‘rime of ve.ar, should also 
1 h. mentioned as many I'on.sitler this operation 
a real ciean-up of luus-layers. and birds in pi)or 
health. ^ (.’leaning our a liock of un|iroductivc 
birds often eradicates many potential di.sease- 
carriers and In this snaniier atone the health 
of the. wliole flock is iinjiroved and the. morta- 
lity of: the coming winter corres|)ondiii«»-{y 
reduced. ^ 

Ibc importance of the .tnnnal elcan-up 
(.anncfi he over-emphasized. The CHsential" 
ness of thi.s praetiee in go(K,i pouh.ry manage- 
ment has shown itst.df w<,ni.hy many tintes 
over in lowere-d. Hock mortality, improved 
health, livability, jfud iniTeased egg prodsu;- 
tioiu— -/b-es,y Ante, Ihnninion Di'purlmeid of 
Agfu’nl(ui'{\ iAtiiufl/i. 



New Books and Reviews 


. To cleal with such a. nijigc o[\sul)ja<;ts witJ^ 

viAi) Osman Ohani 356 pages is a very flili'icu'lb task. It is in<)vit- 
etaiy, Rural Uplift able that much of the information must ))e 

and that the ri*a,dcr must go for d<‘.tails 
imad Osman Clhaiii elsewhere. It is an open qaestiuu wliotlier 
ations on Ms bro- authors s’/muhl attempt to include so niucli 
dli Umiayan, -which, in. one volume. The elementary botany cou- 
mple have long been tained in the chapter on ’'The Pla-nt" Body 
pide. A glance at and its Work ’and ‘The Botanical Classiftca- 
il to convince the tion of Crops ’ contained in chapter lY mifdit 
lib’s is eminently a perhaps have been omitted and the space 
reconstruction of otherwise used. One is also inclined to doubt 
line carries with it whether in such a book it is desirable to in- 
ited into action in elude the use of statistical methods in crop 
n Sahib has written improvement, or if the reader will he much 
to be desired in benefited either by the eomjue.ssed statement 
f a decade. Those of fundamental eousiderations or the very 
blem the stumbling detailed discussion of an experimental iay- 
rural development out and the calculations following it. Apart 
find a anceessful from these consideratians, however, the book 
I the mosty-vikshya niay be regarded as a useful general textbook 
49 of the hooklet. and reference book. The information con- 
withoiit a scheme tained in it as shown both bv tb^ 


claim f 0 have laid down ^ 
revitalization of the withe; 
of Bengal. 

sjt ■ . ■ 

... * .*■ 

Crop Prodection in India 

By C. P. Butt and B. M. Pugh (AvaikW^ 
from B, M. Pugh, Allahabad Agricultural 
Institute, Allahabad, 1940, pp. 356. Rs. 9) 

T his book consists of two parts : Part 
I— General Principles of Cron Produc- 
tion, Part ll—Pield Crops. The first 
part deals with such matters as the plant body 
and its work, soil and its importance to agri- 
culture, the improvement of crops, soil manage- 
ment,^ fertilizers and weeds. The second part 
contains 15 chapters, one devoted to each 
important Indian crop , a chapter to minor 
legumes, a chapter to minor oil-seeds and a 
chapter to fodder crops. Each chapter 
throughout the book is followed by a short 
bibliography. 


[P. C. C.] Principles of Animal Biology 

By Lange LOT Hooben, E.R.S. Second edition 
(London: George Alien and Unwin Ltd., 
1940, pp, 416, Ts. M:) 

P ROF.BSSOR Hogben’s Pmct|fe 

A7imal Bioloyy has a- .much wider 
sco])e than an average textbook of 
zoology, for the author has adopted throughout 
a rather unusual plan of discussing the general 
organization of animals on evolutionary princi- 
ples with ^special emphasis on the functional 
aspect. Fo]‘ this reason, it can be usefully 
employed to supplement laboratory worlc, for 
which several excellent manuals arc already 
available. One of the main features , of the 
completely revised second edition is the amount 
of new tabular matter that has been introduced 
in various places to help students in memoriz- 
ing essential facts in a methodical manner. 





iiS’UJAS 


would also help in iixing iu memoir tlio crfseni iu 
facts, llie work is iilustratud with neat aiu 
simple diagrams which make ih possi!>!(‘ ti 
understand the text more fully. 

Tlie hook is divided into two^]}aris, mmdy. 

Ihc Ycriebratc .Body as a. Ooing Concern ' 
and Mlow Animals Differ’. Jn/ the fir.s(: 
part, the author deals with sueJi subjects us 
living mutter a,nd reproduction ; the macidja-rv 
of response and coordination ; soiirct's of 
energy of the animal body ; digestion, respira- 
tion and excretion; the transport of materials 
m the animal liody ; the development of a 


unnuai iih> ; the jubictple. of 
-pc, unity ot tyfie among itiverte. 
•= pnnctple »,!f succession and the 
■ «;uucept!on of evobn-ioiiarv theory 
I sujipdemenTcd with (bjir hifonua’ 
and a very n.scful 
i.^ wnfteti ill a lucid, simple style 
otly Ijclp.bd fur tlm upper ibrm.s'of 
N<TsHies and |.n]yierhnic-s, iuit ulso 

;ai tor truwgcneru! leader who may 

2H u kiiuwiedgt' of ih,. o,.i.it.ntia| 
Urn animui kingdom, 'Plm author 
ishers desciauj thanks for prod.uc.m</ 
ii reasonuidv h>w nvi,.. 



Rag Bag 


Infwmutimiplemse 

M any nimds go to the making of a 
magazine. We invite readers to send 
short notes for this page. We are on 
the look out for information— -facts, observa- 
tions, jottings secured in all sorts of ways— of 
interest to other readers. So far the response 
bas been very poor. We repeat the invitation 
in the iiope tliat at least now, when good 
resolutions are fresh, some readers may be 
reminded of a resolution made a year ago and 
dig out material from their scrapbooks for use 
in Indian Farming. 

We should also like to draw the reader’s 
attention to ])ago 36 where, under the heading 
INFORMATION PLEASE, will be found a 
question without an answer. Readers are invi- 
ted to send in their own answers to the pro- 
blem stated. The best answer received by 
15 February will be pubhshodl, together with 
the sender’s name and address, in the March 
issue of Indian Farming, 

Animal hiisbamlyif profircss 

T he position in regard to the cattle 
improvement drive initiated by His 
Excellency the Viceroy has been re- 
viewed and it has been found that there 
has been an increase of 2,815 bulls kept 
for stud purposes since 1935-36, constituting 
an increase of 28 per cent, in British India. 
Provincial and state livestock departments 
have also been advised that they should 
take stops to prevent the indiscriminate 
location of bulls received in connection 
with His Excelienoy the Viceroy’s gift bull 
scheme. 

As a result of the recommendations made 
by the Wing in 1936 the Madras Government 
have under consideration a bill to provide 
for the improvement of livestock in the pro- 
vince, on the lines of the act already in force 
in Bombay. The training of .stoeWen has 
been taken up in various provinces and in 


order to distinguish them from properly quali- 
fied veterinary graduates, it may perhaps be 
necessary before long to look into the questioh 
of the registration of the latter, along liues 
somewhat similar to the registration of medical 
graduates. 

In order to encourage milk recording and 
the formation of breed societies, a bulletin 
has been issued defining the breed ohara(!- 
teristics of seven breeds of milch cattle, litera- 
ture relating to the systematic recording of 
pedigrees has been collected, the question of 
opening Central Herd Books is under consi- 
deration and model rules for a breed society 
have been framed and circulated. The ques- 
tion of the salvage of dry city cows has received 
attention and it is proposed, subject to the 
cooperation of the Government and municipal 
authorities concerned, to study the problem 
on the spot in the three presidency towns and 
suggest a suitable course of action. 

Provinces and states are taking action 
to inform one another promptly of outbreaks of 
contagious diseases of cattle and are trying, 
subject to such funds as may be available, to 
arrange for the ante- and post-morfcem inspec- 
tion of animals slaughtered in public slaughter 
houses and to mark suitably bales and hides 
emanating from them.— P. M. Kharegat, 
Vice-Chairman, Imperial Council of Agricul- 
tural Research, in an address at the Animal 
Husbandry Wing Meeting at Izatnagar. 


Tjarge-seale silage operations 

T he following statement shows the 
amount of green grass and green fodder 
ensiled at the Government Cattle Farm, 
Hissar, Punjab, over the past 20 years : 



Maunds 

Tons 


(82 lb.) , 

(2,2-10 Ib.) 

1919-20 

19,710 

722 

1920-21 

9,267 

== 339 . 

1921-22 

. 10,931 

= 683 

1932-23 

. , 37,090 

“ 1,368 


. . . . 
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Trms 

(2,240 lb.) 

4,01 S 
3,761 
7J:is 


Mftunfk 
(82 lb.) 

1,00,771 
75,4 !0 
1, ‘>4,085 
0,824 


Tons 

(2,2 10 lb.) 

1,139 

1,029 

1,847 

1,517 

1,451 

1,333 

2,280 

4,968 


Maunds 
(82 li>.) 

31.103 

28.103 
50,440 
41,428 
39.fi50 
30,420 
02,439 

15,35,710 

1,03,110 

84,591 

1,30.123 

53,951 


1935-30 

1930-37 

1937- ^S 

1938- 39 


1923- 24 

1924- 25 

1925- 20 
1920-27 
1927-28 
] 928-29 
3 929-3l> 
3930-31 
35)33-32 
15)32-33 

1933- 34 

1934- 35 


12,00,(583 Hid 


per 

nnnuni 


'Chis is ])eIicvo(l fco lx-: a worid’s record 
for any individual or any insiitntiou. 


MGlPO~M--in4.120-r34-41--.1^80Q. 
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THE ENEMY IN THE DESERT 


A S far back as human history goes, locusts 
have been one of the dreaded plagues 
of mankind. They were the more 
feared as their appearance and disappearance 
seemed to be entirely erratic. They would 
come from nowhere, devastate the country 
perl)a])s for one season, perhaps for several 
years, and then disappear as mysteriously as 
they had arrived. But science has removed 
that ignorance. 

The entomologist used to be regarded as a 
figure of fun, a mild, spectacled old gentleman 
cliasing luittertiies with a net. The modern 
entomologist is a man who gets to grips with, 
the most deadly and elusive enemies of the 
cultivator— -the insect pests. One of the out- 
standing contri!)ution.s of entomological science 
in the last few years has been our knowledge 
of the reasons why locusts svfarm and of the 
steps to be taken to prevent their multiplying. 

Elsewhere in this is.sue will be found a 
resume of the presidential addres,s by Rao 
Bahadur Y. Ramchandra Rao to the En- 
tomological Section of tlie Indian Science 
Congress held at Benares in January of this 
year. The locust problem is the subject of 
this address and the author is well qualified 
to speak on the subject. The main points for 
the layman to remember are these : 

(1) The locusts (in this case the Rorth-West 
or Desert Locust) are always with us in a soli- 
tary form. They exist in the deserts as widely 
scattered individuals which do not ordinarily 
get the urge to get together and migrate in 
swarms. 

(2) If, however, conditions (mainly rainfall)' 


are favourable, there may be extensive egg- 
laying followed by the appearance of hoppers 
on a large scale. If the immediately suc- 
ceeding generations which usually concentrate 
in restricted areas for food, happen to find 
conditions favourable for breeding, they lay 
eggs in such dense masses that large crowd.s 
of hoppers are produced. The locusts now 
enter the sivarming phase. Their very density 
affects tl,\eir psychology, their shape and their 
colour and we get the migration of enormous 
swarms with the conseqiietit damage. 

This month. — February— is a critical nioiitli 
with regard to the present tlireatened invasion 
of locusts. Good .rains in certain desert areas 
last year caused apparently the production of 
two generations one after the other so that a 
.swartnmg phase occurred and the insects of 
tliis ]Dhase have spread throughout various 
parts of the Punjab, Sind, Baluchistan, the 
United Provinces and certain Indian states in 
north-west India. In this month, these may 
now t.ry to lay eggs, and the important thing 
..is— ■■■ 

(1) to locate where eggs are being laid, 

a,nd 

(2) to destroy the hoppers (small wingless 

forms of the locnats) -which emerge 
from these eggs. 

Any one desiring further information on this 
should obtain from the Secretairy, Imperial 
Council of Agricultural Research, a pamphlet 
entitled Methods of Locust Gontrol recommended 
by the Imperial Council of Agricultural Re~ 
search. 



Original Articles 


THE GROWING OF PYRETHRUM IN INDIA 

By W. Btoss, l.AA 

Agricultural Commissioner with the (lominnenl uf L-uIia 


J UDCtING by the number of entjulries 
received by the Imperial Council of 
Agricultural Researclij there is , very 
considerable interest throughout India in the 
possibilities of growing pyrethrum. The im- 
portance- of pyrethruin as an insecticide and 
particularly ‘ as a means for keeping down 
mosquitoes Js well known. The original home 
of the pyrethrum plant (Chrysanthemum 
einerariaefolmn) is believed to . lie Dalmatia. 
Another species, Glmjsantlmmm rosea, was 
also at one time used. It is not so effective 
as the first-named species, and is now little 
cultivated. 

For a long time the supply of pyrethrum 
was almost the monopoly of Japan, the plant 
being grown mainly in the northern portion 
called Hokkaido, In recent years, however, 
it has been tried elsewhere and has been grown 
with marked success in Kenya. 

Introduction into India 
It is reported that in 1934-36 the Director, 
Malarial Survey of India, obtained seeds from 
Messrs Sutton in England and planted them 
at Ivasauli and Karnal without success. The 
Punjab Government obtained pyrethrum seeds 
from America in 1933 and planted them at 
Ijyallpur and Mnrree, In Kashmir pyre- 
tlvnmi has been cultivated for some time near 
Baramulla at an elevation of 5,000 ft. 

In January 1937, the Imperial Council of 
Agricultural Research resolved on furtlier 
trials. A small quantity of seed was secured 
through the India Office from the Director, 
Plant - Pathological Laboratory, Harpenden, 
England, and was distributed tb provincial 
Governments and certain states for trial. A 
later supply of. seed obtained from Dalmatia 
(Yugoslavia) in the early part of January 
1940 was also distributed. The cooperation 
58 ^ : - 


of certain private individual.'^ \va:i al^o given 
in these trials, Pyri'.thrum has so far not 
been a success nt tlie bulowing places : 

Dharwar and Poona in the Bombay Pro- 
vince, 

Saharaiqmr, Debra Dun and Chau!)attia 
in the- United Provinces, 

Sakrand in Sind, 

Ralleiionnur in the Mysore: State, and 

Ranchi in Bihar. 

The crop has been a success at Murrec (6,000 
ft.), Kulu (r>,(.K)0 ft.) and, Pjilainpur (4,000 ft.) 
in the Punjab and in Kashmir. There arc 
also promising results 1‘rom certain parts of 
the Nilgiris and the Nortli-Wcsfc Frontier Pro- 
vince. Biimmari/jng Indian experieiiee so far, 
it may be stated with certainty that pyre- 
thrum Ihrive.s best in a comparatively ilry 
climate and a well -drained light soil. .It is 
susceptible to damping off in the monsoon. 
The tem])erate outer Himalayas seem suitable 
for growing pyrethrum. 

Punjab eji‘perhncnt 
The Director of Agriculture, Punjab, in- 
formed the Imperial Gouncii of Agricultural 
Research in Ma-rch 1040 that it liad been 
deluded to rent one acre of land in the Kulu 
Valley and a similar area in Murree in, order 
to grow pyrethrum with the. oiijcct of colUu;!.' 
ing data as to the eeunoniic.s ol‘ its cultivation 
and on the basis of the information so col- 
lected to formulate a policy regarding future 
work. The method of cultivation followed in 
the Punjab is as follows ; 

The plant is grown .from seed. Seedlings 
are first raised in a nursery and then trans- 
planted in the field. The seed is sown in- 
Maroh-April. The seed begins to germinate 
in from 10 to 15 days. The seedlings when 





Pyretlirum plot, Palampiir (Punjab) 
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about three inches high are ready for trans- 
planting into the pemianent site, Pyrethrum 
can also be propagated from rooted suckers or 
splits of the parent plants. The suckers can 
be obtained from old plants which have be- 
come thick and bushy. 

After the land has been prepared and 
manured, the seedlings are planted at a dis- 
tance of 18 in. each way and irrigated 
immediately. The land has to be kept clear 
of weeds and irrigation given when necessary. 
After the setting in of the rains no irrigation 
is required, and the land has to be kept well 
drained. In the Punjab, pyrethrum flowers 
after about one year from the time of trans- 
planting, flowering starts from the end of 
March and continues to the end of May. The 
flowers are plucked when they open, dried in 
the sun and marketed in this form. No de- 
finite figures of yield per acre are yet available 
from the Punjab. However, on the average, 
a yield of 400 lb. of dried flowers may 
be expected from one acre of good, pyre- 
thrum. 

The method described above is, of course, 
adapted to Punjab conditions. In other 
places a difierent system may be required. 
As regards manuring it may be pointed out 
that Mr V. A. Beckly, Senior Agricultural 
Chemist, Department of Agriculture, Kenya, 
is of opinion that pyrethrum is intolerant of 
too rich soils. Blanuring, therefore, may 
need to be done only if it does not aflect the 
pyrethrum content. 

Analysis of fully open flowers of pyrethrum 
collected from the Palampur experimental plot 
was made by the Agricultural Chemist, Agri- 
cultural College and Eesearcli Institute, Lyall- 
pur. The samples showed a total pyrethrin 
content of 0‘96 per cent. 

Efficiencif 0f Indian product 

Samples of dry flowers from Palampur and 
Kulu were tested at the Malaria Institute of 
India, Delhi. In his letter addressed to Pro- 
fessor Jai Chand Luthra, the Director of the 
Iniititute reported as follows : 

‘ Powdered dry flowers .from Palampur and 
Kulu were separately soaked in kerosene oil 
in the proportion of 1 lb. of powder to 1 gallon 
of oil (100 gm. to 1 litre). The extract was 


decanted after 48 hours, the containers being 
vigorously shaken a few times during the 
interval. Tests show that the insecticides 
thus obtained are practically as efficient as 
the Pyrocide 20 mixture. In all the eight 
sets of experiments carried out the extract of 
flowers from Kulu seemed a trifle inferior to 
that of flowers from Palampur. 5-5 c.c. of 
the former extract are required, per 1,000 c. ft. 
to obtain a 100 per cent kill as against 5 c.e. 
of the latter, 5 c.c, of Pyrocide 20 mixture 
being required per 1,000 c. ft. to give a 100 
per cent kill of mosquitoes.’ 

In Kashmir, experiments on pyrethrum cul- 
tivation have been conducted by the Forest 
and Agricultural Departments and both, have 
got excellent results. It is understood that 
the Kashmir Government contemplate its ex- 
tension very considerably and steps have been 
taken to grow this plant as a protected crop. 
The samples of flowers produced from acclima- 
tized seed have shown up well in both chemical 
and biological tests. 

In Mysore there are now over 1,000 clumps 
of pyrethrum growing at Hebbal. These are 
about three years old and only 16 have so 
far flowered in spite of various mamirial and 
other treatments intended to force flowering. 
Splits from flowering clumps were multiplied 
and these have just started flowering. Some 
of the seeds raised from the flowers produced 
at Hebbal were viable and these have been 
germinated and seedlings are being raised. 

Best samples 

Analyises made by the Director, Imperial 
Agricultural Research Institute, of pyrethrin 
buds and flowers from Parachinar, North-West 
Frontier Province, show a total pyrethrum 
content of 0*61 to 1*11 per cent. This is the 
best of the Indian samples so far analysed at 
the Institute but is still below the level of 
the Kenya samples which gave 1*36 per cent 
total pyrethrin. The Government Entomolo- 
gist, Coimbatore, in a letter dated 14 February 
1940, reported on the insecticidal effect of 
three samples of pyrethrum obtained from 
three different localities on the Nilgris, viz. 
Emerald Valley, Sim’s Park and Kotagiri. 
These were powdered at Coimbatore and tried 
against . caterpillars of Prodenia litura. The 
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malcmal from Kotagiri was also used againsi; eraciferoiis plaals. The results of tlie trials 

catorpiliars or Phitefc mac'MlKjjmws, a pesfc of are gi^en below. 



1. Trial {30 Novemter 1989) 


2. Trial {(i DciJeffllier 1931:1) 


No of 
caterpillars 
tried 


No. of 
caterpillars 
dead 


Percentage 
- of 

mortality 


No. of, 
caterpiltir 
tried 


"Ki'K of 
caterjiillii r 
tioad 


I Pi.'rtH'iifuirt! 
: of " 

jJi.jrtaljj.y 


Name of places 


.Emerald Valley 


There is now enough evidence to sliow that 
pyrethrum will grow in certain areas in India. 
What is needed is organised expausioii of pro- 
duction and marketing with a chemical cheek 
on the pyretlirin content to eiisiiro of the 
material being effective. The production of 
seed also needs attention. 


U Merino is probably the most widely 
known all over the world. Few people, 
however, know that the Merino is stated to 
owe its origin to an Indian breed, the fat- 
tailed Dnmba of northern India, and that the 
foundation stock of the now widely-developed 
sheep industry of Australia, yielding millions 
of pounds annually, is of Indian origin. 

But while other countries have made rapid 
progress in sheep-breeding and the wool trade, 
India has stood still. What can be done by 
organization and hard work is illustrated by 
the success achieved in sheep-rearing in Peru. 
The indigenous sheep of this httle country 
were even poorer than Indian sheep. The 
methods of wool utilization in practice were 
very nearly like our own. The sheep gave 
IJ to 1| lb. of wool per annum, and their chief 
use was for the export of chalona or dried 
meat. However, when the state took a hand 
in the improvement of the industry and 
enforced measures to improve conditions, 
the wool yield gradually increased to 3 lb. 
and then to 5 lb. per sheep, and the quality, 
according to an authority, improved to such 
an extent that today, wlieii stabilized and 
produced in sufficient quantity, Peruvian 
wool bids fair to challenge comparison with 
. Australian and Gape wool as sold at the London 
wool sales. 

Bismul pictuTB .in /India. . 

While achievements such as these are being 
recorded in foreign oouiitries, the Indian scene 
presents a rather dismal picture. In this 
country the industry is for the most part in 
the hands of nomadic tribes and poor shepherds 
who manage — few know how — to eke out a 
precarious existence from their calling. Their 
methods are primitive, and they wander from 
place to place in search of pastures for their 
hocks. 


sheep industry of India is negligible. Accord- 
ing to the Livestock Census of 1935, there 
were over 25 milHon sheep in this country, 
of which 12 million were to be found in Madras, 
4:-| million in the Punjab, 2 million in the 
United Provinces, 1|- milHon each in Bombay 
and Baluchistan and over one million in 
Bihar. 

In 1937-38 India exported the following 
sheep products ; 

Quantity Value 

Us. 

Sheep skill (tanned)* . Tons 3,271 1,59,81,786 

Do. (raw) . „ 809 13,71,680 

Wool (raw) , ■ lb. 37,089,319 2,64,55,835 

Woollen products . .. 1,07,81,559 

* Theso figures Inolude Burma 

In addition there is an extensive trade in 
lamb pelts which averaged 20 lakhs, worth 1|‘ 
crores of rupees, in the past three years. 

The average value of the annual imports 
of wool and woollen produots for the past 
three years was S-l crores and of the exports 
3*5 crores.',; 

The Indian shee|) industry, if systematically 
organized and developed, is capable of yielding 
far better returns. But before wool and other 
sheep products and tlicir marketing can be im- 
proved, attention has to be given to the animal 
that is the source of these products. There 
have been in the past a few spasmodic and 
intermittent efforts to improve sheep-breeding, 
but no account is available of the progress 
made or why the efforts were abandoned. 
In recent years the Governments of the Punjab, 
the United Provinces and Mysore took some 
interest in sheep -breeding and imported 
Merino, Dorset Horn and Southdown rams 
with the object of crossing them with the 
indigenous sheep. These experiments showed 
that crossing improved the quahty of wool 
and increased the yield from to 7 lb. 
Nothing could, however, be done to stop the 
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tendency of ih(; cross-hreds of tlie .secoml, 
third and fourth generatiou to lose s'm'. 
Further, it was never definitely ascertained 
whether this tendency was due to a deh-ct 
ill the system of breeding or to methods of 
feeding, mating or some otiicr unknown ciunu\ 

.. The CmmcU' takes a hand , 

Such was the position in 1933, when the 
I'mjierial Council of Agricultural Keseaiv.h 
took a hand in tlie matter, Tliai. year a sub- 
committee, which included non-oflicials con- 
versant with the trade, was appointed to advise 
the Council on the lines of future, improve- 
ment. The recommendations of the sub- 
committee are as follows : 

‘ Systematic breeding work for the improve- 
ment of the following indigenous breed.s should 
be taken up on a sufficient scale and for a 
sufficiently long period, not less than 10 years, 
to warrant reliable conclusions as to the com- 
parative possibilities of the breeds dealt with, 
particularly for the development of the W'ooi 
industry iu India. 

‘ The breeds considered sufficiently disianct 
and of sufficient all-India importance are as 
follows, viz. Bikaner, Deccani, Dumba, Guddi 
and Southern Madras red hairy sheep. 

‘ Pure-bred flocks of not less than 100 
ewes each of tliese breeds should bo maintained 
in the most suitable breeding areas — as far as 
possible at existing farms — and systematically 
improved by selective breeding to ascertain 
the possibilities of improving these breeds, 
with proper care, particularly as to disease 
control and feeding and in order to pro\'ide 
rams for issue to suitable Imeeders. It was 
proposed that the different breeds should be 
dealt with at the following centres : 

Bikaners— -At Hissar and Hingoli, 

Deccani sheep — At Hosur, Bha.mburda 
(Bombay), at Mahbubnagar in Hydera- 
bad State, and at a selected centre in 
Mysore. 

Dumbas— -At Bharkhand in Baluchistan. 

Guddi sheep— -At Kangra. 

‘ The South Madras red sheep are only 
useful for mutton purposes and the committee 
did not propose to make any recommendations 
regarding them. The work already in progress 
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have been cojisideiv'd and furds aIhuD'd to 
them. Three Mhet‘f>-bi!a;din;j[ .Mdenu's in 
‘Madras, the Binijub and Bond^ay .u’-'- now in. 
Oj3e:raiyion. 

Madi'as 

Madras has gcnerullv a hrU' eliniate, bsit 
in districts with a srininiating cold woatiier 
a woolly variety of shee.p known a.s; lln*, Beliary 
breed is to be found. of thf. siit.'cp are 

black and white, and the ewe.s are while with 
black markings on their fi',ce;s and. ears. When 
they are muted, the progenr' <‘on.-:ist,s of a, 
fair number of black-faced lambs arjfi a few 
white-faced Iambs. The latter are delicaie 
in constitution and cannot stand up to adverse 
conditions. By very careful attention .some 
white-faced lambs have been reared, but they 
are small, woa.k and yield less wtsol. When 
these animals arc mated together, mo.st of 
the progeny is born dead or .surtuves for a 
very little time after birth. The ol>jeet of 
the breeding researcli is to raise a flock which 
will yield 4 to 5 lb. of tvool per sheep. It 
is also proposed to use rams of the Bikaner 
breed for cross-breeding with the Bcliaiy 
breed. It is hoped in this way to produce 
a sheep which will not only yield more and 
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' better wool but also respond to feeding and 
fatten easily in tlio climate of soiitliem India. 
It is also proposed to find out if two lambing 
' periods in a year can be arranged without 
affecting the constitution of the ewes. The 
best time for castration will also be ascertained. 
Experie.iice at the Hosiir Cattle Farm ha,s 
shown that hy shearing twice a year— in 
Fehruary and August— it is possible, to get a 
better annual wool clip. 

The Punjab. 

The Bikaner breed, which is of consider- 
able all-India importance, is reared extensively 
in the Pimjab. Systematic improvement of 
f this breed is in progress under a Council scheme 
I at the Covermnent Cattle Farm, Hissar. Here 
: attention is given to the investigation of such 
economic factors .^9 may be of value to sheep- 
: breeders generally. The be.st methocis and 
times of mating, docking, shearing and 
castration of sheep are being ascertained and 
pedigree sheep are being provided for .sheep- 
breeders and for experimental work in other 
’ provinces. Not the least important part of 
the work are the demonstrations in the classing 
of wool, packing and marking. 

The work started in 1936. An ob.servation 
i from a recent progress report is worthy of 
mention here. In foreign countries wool is 
washed as a matter of course as otherwise 
it does not fetch a good price in the market. 
In India, however, this is not generally done. 
Although wasliing improves the condition 
and general appearance of the fleece, the price 
• offered in this country for both wnished and 
unwashed wool is almost the same and the 
juaetice is; therefore not profitable. This 
.suggests that the marketing of wool is such a 
neglectetl business that there is no encourage- 
; ment for tlie brecd<w to clean his sheep hy 
washing. A .si.udy of the effeefe of washing 
f on the growth of wool i,s also in progress and 
.-I results wnll be available .shortly. 

I For controlling the worms in t he intestines 
I of sheep wliicl) very seriously affect the health 
I of these animals, the usual practice adopted 
I at the farm is to dose the animals monthly 
I with the following solution : 


Copper sulphate . 
Powdered mustard 
Water \ip to 


4 ounces 

i 

3 gallons 


The dose is two to four ounces according 
to the size and age of the animal. 

Supplementary control measures aim at 
grazing of flocks in small groups and frequent 
change of pastures. The lambs are weaned at 
three months of age and are grazed separately. 

Another parasite which commonly troubles 
the sheep is the nose fly ^ known as Oestrm 
ovis. Their maggots are located in the nasal 
cavity of the sheep and are responsible for 
loss in condition. The preventive measures 
adopted at the farm against this pest are : 

(i) washing the noses of all the sheep 

with potassium permanganate 
lotion twice weekly, and 

(ii) syringing mercury perohlohde lotion 

in the nasal cavity once a month. 

Where the infection is particularly heavy, 
the rubbing of some repulsive agent, such as 
carbolic oil, on the noses during the fly season, 
is practised. 

Bombay 

In the Bombay Province, there arc 
1,681,205 .sheep of which about 1,400,000 are 
located in the Beccan. Even very rough 
calculations .show that if wool yield increased 
by one pound per sheep, it would mean 
an increased income of Bs. 5 lakhs per 
annum. Further, by better methods of 
shearing and marketing, an additional annual 
increase of a couple of lakhs of rupees is anti- 
cipated. 

The site selected for the purpose of sheep- 
breeding work in Bombay is known as the 
Bhamburda Forest area, a low hill having 
an ""altitude of 2,000 ft. above sea-level. 
Re.search in Bombay has been undertaken 
with the object of producing a sheep yielding 
more and better wool and a better carcase. 
At the same time studies are made on 
mating, shearing, docking and castration 
and the husbanding of grazing resources. As 
elsewhere, attention is devoted to the teaching 
of better methods of shearing and wool classing, 
packing and marking of wool and the investi- 
gation of sheep diseases. 

Though among Asiatic sheep the Deccani 
is regarded as a distinct breed, the type now 
available is ill-shaped and badly woolled owing 
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to neglect in selectiye breeding. The colour 
is generally blacfc, with all the variations o£ 
red and blue roan mixtures. The black colour 
of the sheep is not permanent, for it degene- 
rates into grey and roans as the sheep grow 
older. In all-white animal with pink muxsle 
and carroty hoof has poor stamina. Uniform- 
ity in quality of wool with even colour had, 
therefore, to be made the basis of selection 
of i.hc Ueceani flock, and a white-fleeced animal 
with mottled or black face coupled with dark- 
hoofs was preferred for the foundation stock. 
In the experimental work now in progre.ss 
the quality and quantity of wool yield along 
with the stamina of the animals are recorded 
for individual selection. The record of 
weights, measurements, health notes, along 
with photographic prints, is being maintained 
to show the changes from generation to gene- 
ration. 

The quantity of wool yield is easily deter- 
mined, but not so tbe quality. The fleeces 
of farm animals are graded into three classes 
by the feel and the length of the staples. Out 
of the 40 animals at the farm in 1939-40, 13 
carried first-grade wool, 19 second-grade, and 
the rest had rough, hairy wool. 

Precautimis needed 

The work carried out so far under the 
Bombay sheep breeding sell erne has shown 
that the Merino is adaptable to the Deccan 
environment, but certain precautions arc 
necessary. The Merino should not be moved 
long distances in the heat of summer as this 
affects breathing, checks rumination and canses 
ill-health. During the hot weather the animal 
should not be reared on dry pastures alone. 
If green fodder is not available, provision 
should be made for silage so that the sudden 
change to green in the monsoon doe.s not have 
any deleterious effect. Green lucerne should 
not be fed in the afternoon but as the la.st 
feed at night. Green fodder is best given 
with a mixture of roughage. Unlike the 
Deccani sheep the Merino grazes day and 
night when conditions are favourable. Owing 
to the deficient quality of pastures in this 
country, abundant green fodder of this type 
will not alone meet the requirements of wool 
growth of the Merino and it is advisable, there- 


fore, to m^irict gnizing end stall-feed these 
animals. 

Daring the monsoon the Merino shouH 
not be let wiihi.nt. :t dry fcr*(i in 
morning. Lambs sho?.iM oDt be allowed to 
graze till they arc f-.vo nc\aT!\ri t)ld, Thev 
should be brought, up di.y foods. .'Lxeept 
■ ill the hot season the unimal .'.lumhi be dosed 
against worms ever)- moiali. Ewes with 
. lambs sbouhl not Itc to move along 

with the rest o.C the lluek. Idfoy roi|rn'ie sneeial 
feeding and le.ss (]isf.m-ba3i<.n'‘ tha!i the dry 
flock. 

A.S the Merino rams are very excitable and 
go off their feed very quickly, they .should 
be left with, the ewtis at nigist only and should 
not move along ivitli tlie flock all the 21 hour.-^. 
Shearing of the shee}> shotiKl In; .so arranged 
as to have sufficient wind on tie* of t'no 

slicep in the summer. 

Proper ImnMmf litne 

In .systematic s}if:e]o})reedi3e4 work the 
queation of a!5ce.rtainiug the {U’oper time for 
lambing is of iflmost import anec*. Experience 
in .Bombay has shown tliat ‘ the post-mon.soon 
( lambing is a, fortune, wilder lambing a worthy 
I harve.st, and summer lambing tt, calamity’, 
I Oestrus period.s (i,e. periods when eaves come 
in heat) in .Ocecau si-ieep and tlu? correspond- 
ing lambing season are: 


(kstnts 
Miii’ch-April 
J aiie-Jiily 
Oetobiii’-N'ovt'mbrr 


La mb i mj «o./ .‘'o n 
Post-inonsuon lauibing. 
Winter lambing. 
Hunimer l.-nubinc. 


In regard to tlie <“ontrtti of ticks and other 
vermins in .sheep, it. has been, ob.servod that 
the. u.se of hard water for dijiping has a <ieie- 
terioms effect on the, wool. It hal^ lieen found 
that it is extremely importaut to u.se the. rigid 
type, of water if the fleece-l>ea.nng ehariuder.s 
of indigenous .sheep are to be improved. It 
is suggested that in regions where river water 
is/not available, canal water .shoiihl be utilized, 
x/ The best time for docking is wlum the Iambs 
are 14 days old. With the exception of one 
application of Stockholm tar in the beginning, 
no further treatment is necessary. During 
the hot season a little powder of talc on the 
tar beeps the wound dry. 
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An effective and nsefnl prescription, wMcb quality factors witb one anotljer and witli 
is in common use in South Africa against sheep spinning quality, and the analysis of type 
maggot fly, has been tried with satisfactory and quality of wool, 
results. The ingredients are : 

Carbon-tetracMoride . . 10 fl. oz. Conditions of sheep ^breeding 

Olenm-picis . . . 8 „ This short description of the sheep-breeding 

Carbolic acid . . . 3 „ research in progress or under contemplation 

Ammonia (10 per cent sol.) . 2. „ should give an impression of the magnitude 

Gum (acacia or arabic) . ^2 oz. of the problem before the country. Backward 

‘ * ' . fl. oz. thongh it is, the industry supplies the liveli- 

It is suggested that this treatment should hood of a large number of people and contri- 
not be repeated when once the maggots have butes a significant proportion of the livestock 
been removed and the wound presents a wealth of India. Indian sheep...,, are, managed 
healthy appearance. Ordinarily one applica- under_yarious_hand^^^ Tliey„. thrive best 
tion is quite effective. in areas mth adequate 

Besides the schemes in Madras, Bombay space for exercise. Stall-feeding, low-lying 
and the Punjab, the Imperial Council of Agri- and inundated pastures, excessive humidity 
cultural Research has approved of sheep- and heavy rainfair do not suit them. They, 
breeding research schemes in Kashmir and are extremely susceptible to parasitic infesta- 
Mysore and a scheme of research on the analysis tipn;; These ‘aspects of sheep husbandry c^^^^ 
of wool. however, be easily coped with if attention 

In Kashmir it is propo.sed to conduct cross- is given to preliminary details before under- 
breeding experiments with selected local ewes taking a scheme of improvement. With the 
and imported rams such as Cheviot, Border varieties of equable climate and topography 
Leicester, Merino and Wensley Dale. Experi- available in India, it should he possible to 
ments on stall-feeding in winter, and in sorting develop definite breeds acclimatized to parti* 
and grading of wool are also proposed. In oular environments' and suitable for the rural 
Mysore .special studies will be undertaken economy of the country, 
on the relation of feed to quantity and quality 

of wool, the relation of age to wool produc- Indian sheep in Australia 
tion, the effect of lamb -shearing on subsequent After all, Australia built up its wool trade 
production and quality and the eft’eeff, of one equalled by no other country from a founda- 
lamb a year against two lambs a year on the tion stock of Indian sheep. The first irnporta- 
coustitUtion, longevity and wool production tion of Indian sheep there was said to he of 
of the mother and progeny. The effect of such an inferior -type as to give one an idea 
castration on mutton and wool will also be that they were incapable of any iniprove- 
investigated. ment. They were described as ‘long-legged, 

flat-sided, razor-backed beasts with a covering 
Wool mialgsls more like hair than wool and this deserip- 

The scheme re.lating to the analysis of wool tion applies fairly well to many of the. present 
is being undertaken Iq’^ the Technological Indian types of siieep. Yet this was the 
Dejmrtment of the Bombay University. Here, foundation on which the greatest sheep in- 
it is pro])osed to anaiy.se the various quality (in.stry of the world was built and was brought 
factors of Indian wools, siicli as length and :i,bout by the natural facilities of climate and 
diameter of fibre, (srimp, kemp, medullation pasture, assisted by patience, perseverance 
and density, .Another brancli of inquiry is and good judgment of the colonists. Again 
the applicability of existing technique in other Peru, having almost the same couditiou,s as 
countries to Indian wools and modification.s India, i.s now a wool-exporting country. There 
thereof required in India. Other lines of seems no reason, therefore, why India should, 
investigation are the correlation of the various not follow their example, . 


CONTROL OR GRAM BLIGHT IN I'llE PUNJAB 


■Piai iSaliib Jai Ceanb Lethua. 'AbPu., 1. \.S.. m/ 

. , and 

AiinuH Hattar, ’IbSo. (Ag.), Assoc: I.A.B-l.., I'n.ib. iLoxu.i. 

Pitujah Affricullu/'itl OoUvt]^ (t’tnl I/pstt/V'/; 


HE hi, story of the blidit disease of t<i ilu^ snsdy of th** di.- i! iisoji/ rullrrtcii 


I gram {CicPf nrletmuiv), which 1ms been 
prevalent in the Fnnjab probably for 
t)ver 30 years, furnishes an example of enor- 
mous los.ses that a .single disease can cause, to a. 


on the rimt in se'.'cri-iy 
Talagnnn (Aitocki. In ll'l 
mosl inuu the di-f;'.-'* ni 
failure. 


H'tcti Helds nt 
iv crop snrtVrerl 
van n s.'umpjpte 



farm crop. In this artiede an account is given E<ir a iH’.v years, irn-tis oi H's 1 nujaJi gram 

of its investigation and the success achieved types 'vere carried tui! iti tie' iicld by growing 
in providing effective methods of control in the tiiem in the utiects'O M>--abwc.s cs.po.sj-d to 
form of .sanitary moa.sures and filight-resistant nainral infm'tion lo .'i.-rie.i.dii if a!...y ot‘ them 
gra.tn type*^' posse.ssc’d resistance t** ihi' (iiM'asc. IjuI iht'v 

were all ."cvcrely aitacked ’ii_\ n. Xo iiseini 
Loss of crorcs ' r(.>sit!ts weio o'Mt;iit(<'d by t !ca ! me?!? of ihi' 

Hram occupies tin* largest area- next to .seed with eithrs' .’'tilploti fu ..(pj.cc s^irbstnaie 
wlu'at in this province und, including Indian ia.dbre .Nowing. lii ai! ca-"- the di-ease broke 
,state.s, it i.s grown on aiiout five and a half otit witii a,- iti-nrh : is! *■[.■■ ;i ‘4 a- 15 ^ ilo' firniei'-' 
million iicre.s. It.s economic importance is crop, Hp to f iu,-' tiiti,- i h>- oa'i fio=is of iot c.sti- 
indeed ^'(‘ry great for tlic reason that it. i.s the gallon were .more or Ic,-- 
oniy remunerative crop that can be cultivated wa.s ksuiWf; of th.f' !de-^ 
in the. cxten.si\'c hamni (rain-fed) tracts, it liingiis, 

is, therefore, the mainstay of the hulk of the In 11*32 the istve-s igut 
farming [iopulation of the.se areas. The A iidd laijointorv w.m 
disease ha.s been eaiLsing serious damage mostly itt the .heai-t of a .•-everciy 
in 1 ht‘. Xorth Punjab, ].iartiqularly in the. districts myeiffogii'al staff' wa^ no-iied there to c.-irry 
of Attoek, Rawal])indi, .Ihclnm and Miamvali, out the pr'fgramsiit' of resoarc-l!. Tin* iife- 
For .several years in succession, the gram cro}» cycle of Ihe para-dte wa-, fully worked siur auu 
in many Joealities .siieli as Attoek hk^ll has its nimie (if [u'rpf'hiatifjn di-cifV.M-ed, idir ]l\i- 
been completely wiped out by thi.s di.sea.se.- At lirst iintc ;( pap-M- uiving a ctimolcte ili'scriidiim 
a moderate e.stimate, the lo.ss ca.used by gram of His* (iisia!-..' was pUiblishtal in TI/p h-pp/f 
blight in the whole province amounts to Joiu'nnl of Aiit'h-idtfinil S> i, m r \u H!;>2, 
abutit three, to .four crore.s of rupee.s every 

year, ' Lit/hhfitig atiaeh" 

Although the disease 1ms been ill existence for The di,-e;me atlack-i ail tfm alfove-grotiml 

several deoade.s, its seriousness wa.s not brought parts of the idani, i,f>. branches, leallet.-j and 
to the notice ot the. AgricuItnTal Department [lod-:. 'riu* roots arc noi- affected. Dark 
until 1924. its .study wa.s immediately taken brown spots are produced on tin' affected 
up and the correct diagnosis of its cause was organs. On the, stem the diisca,scd spot.s suv 
made in 1926, It wa.s found to be a funfl-al eloima.ted and an* abunt ini'.h cir more, in 


'orgaiii>:e( 


Mycosphaerella mbiei — Ascoohyta mbiei. 

feiG. a. A branch of a gram plant affao ted by the fungus MyoospJiaerellu rabiei = Ascoohyta mbiei showing 

I diseased lesions 

Fig. b. A diseased leaf showing pycnidia 

Fig. c. a diseased pod showing pycnidia concentrically arranged 

IfiG. d. A seedling raised from a diseased seed showing a lesion of the disease at the base 


[ 19 






February liMl ] luthka & abdus sAttAr : < 

spots. These are spore bodies (pyciiidia) of 
tlie causal fungus. Generally the diseased 
spots encircle the stem completely and the 
parts above them collapse and ultimately 
dry up. This is particularly noticeable on the 
terminal shoots which are found drooping. 
The disease can be recognized by the presence 
of a large number of lesions scattered along 
the wliole length of branches from base to top 
(Plato 19). Usually the disease starts in 
patches scattered in a field wherever primary 
infection exists. 

The incidence and deveIo])ment of tlie 
disease dc])ends on the conditions of the 
weather. Wind and rain create lavourable 
conditions for the dissemination and germina- 
tion of the spores of the fungus and the disease 
spreads very rapidly by secondary infection 
from initially afiected plants. Its attack is 
startlingly quick. It has been observed that 
a flourishing gram field is turned into a mass 
of dead plants within a fortnight. On the 
plants that may survive, the blight spots 
appear in abundance on the pods. The infec- 
tion is transmitted from the surface of the pod 
toj the developing seed. The testa as well as 
the cotyledons are affected. Every stage may 
be found from that in which the seeds are 
not formed at all to that in which they 
mature successfully but bear a diseased dark 
brown patch on the surface. 

Modes of ■perpef.tmti(m 

Th(‘ disease is carried over from year to 
year by the following methods : 

1. By sowing infected seed. Severely infect- 
ed and shrivelled seeds are not viable, but the 
setals which show only small discoloured .spots 
germinate and 50-90 ])er cent of seedlings 
produced bear the. disease. 

E.xpcriments have a, Iso shown that if seed 
mixed with pieces of infected gram material 
is sown and the seed-bed is fairly moist, the 
di.sease appears in the seedlings. 

2. It has been found that the fungus remains 
viable for three years in diseased grain-j)lant 
debris which remains lying on the surface of 
the soil in the fields or on threshing floors, 
after the crop is harvested and thre.shed. The 
fungus present in such material initiates the 
disease in the succeeding crop. 


iMm ['u'.N.jAi! 0)7 

It may j however, bo me,utionod that it iho 
diseased material is lyurital underground during 
summer months at a {le])ih t)f two iuciics or 
more and there is euough moisture in the soil 
the fungus is entirely killed and the j'oianants 
of the debris buried Ciuiiiot infect tbc. sub- 
sequent gram crop. This was a V('ry iurpoitant 
discovery as it disclosed tlie weak ;ui(i vuIihu'- 
able phase of tire fungus. liixp(‘.rini(‘nts have, 
also shown that the soil itself does noi. luuhour 
the fungus. 

Control niensures 

The following in(*.asur(es of contnjl were- 
finally planned, after giving tbe.ia a, Iburougli 
trial for three years at; the Agricultural Fiu’m, 
Gampbellpur, and jU’OA’ing their usefulness in 
overcoming the disease. 

(1) Use of disease-free seed supplied, by the 
Agricultural Department (the freedom from 
blight infection of the seed is eusui'cd by cultura] 
tests). 

(2) Elimination of tJie diseased material 
from fiekls by (a) harvesting tiui entire, gram 
crop by uprooting by band find thus b'.aving 
fields free of infection ; (6) ploughing ihe 
fields once after the first showm: of rain ill 
summer with the Muston plougli to buiy the 
remnants of diseased plants ; (c) swe.eping the 
threshing floors and burying or l.mrning tbc 
collected debris ; and (d) not making Jihum 
stacks in the: fields. 

Thoroughness essenfiiil ■ -• 

These sanitary measnn-s <)f e.ontrol wimc 
recommended by the Dcp>artment in liKlS 
and were practised on tlu*. l)e[)artme.ntal harm 
as well as in some-! zemindars" atiais for three 
{i.onsecutivc years with considomldc success ill 
checking the progress of the di.sease. (.)n the 
Fa.rm where chaining up 'wa..s thorough, a 
gram crop almost free from the disease was 
raised, l.'he cultivators also who employed 
these measiire.s of coutrol were able to get a 
bettor return from tludr croji than' before. 
Side by side with tln^so- operations steps were 
taken, for exauiinatioii of farmers’ fields to 
locate infection and rogue, out diseased })huits_. 
While tlie campaign for enforcing rceominen- 
dations among the farmers was being carried 
on, it was noticed that in' spite of emreion and 
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persuasion, the nieasureuS were not carried out 
to that degree of thoroughness which would 
preclude all possible chances of infection. In 
1938, which was the fourth year of the introduc- 
tion of clean-up measures, very favourable 
climatic conditions appeared and continued 
throughout the season. The disease broke 
out in epidemic form and covered vast stretches 
of the crop in a few months. 

On enquiry it was found thatf infection came 
in from adjoining localities where elean-iip 
measures of control were not adopted. For 
ihese reasons it was realized that the methods 
of control hitherto used would not succeed for 
obtaining complete control of the disease. 
Moreover, the area under gram is very vast 
and merges into the territory of the neighbour- 
ing North-West Frontier Province where abo 
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In vie-w of the conservative habits of the 
farmers of the tnict, these circumstances W'ore, 
however, antici]):tied and the alternative un- 
failing method of controlling the, <lisease by 
resistant types was home in tnind. For this 
purpose, experiineuf s for i he discovery of Idight- 
resistant types \vor<: procfnsicd with. 


F 8 camqiiei's tlw dinease 
Type F 8, Itcing sinular ihc 'jic.on. 

was considered me.u. suit;i]>|e, jPr in; riMbj.nhin 
to combat ihc blight. h\ ; ing 

it for the iocai Seed. Alteftlinn was, t.bere, 
fore, «'om:e,ntr;dud on ii. In iujic, snlHeieid: 
seed became acaihible fdr enrryiuu onf' yield 
tests, its seed jteing one ami a ImII’ times 
heavier, Mic Si'ed rate wa - lixi^d .ir ;.M .;eefs 
per acre, agaitc-f, :.-rer- of (ho tn’iil type 
in urd.er to misns’e a, (a no 'oar, dm,; .-a.Mid '‘.f ih> 



i;rop,s. Meid trials ha-vc ;jive?i ,Oi ;nem”c 
Bisevvermy resistmit lypm outturn of! 5 tmj. per .mfv'aml tlfr-, roiupare- 

Iri 1933 all the 'Punjab types and those got favortral)!y with ihe ufit hsru of leadi.'u; Punjab 

from other parts of India and from foreign types 7 and la. if- i.^; siunitie.tnr. io remark 

countries, i.e. Italy, Id 8. A., Mexico, Aiiatiulia, that this mspeeiahlo yield wa.- Mm aeitieve- 

Baghdad, Bulgaria, Egypt, (Ireece, Palestine, ment ol? resistant type F .s in ;i ir.sec where 

Morocco, etc. were grown at (Jampbellpur and thoiwands of acres were iovaiiv devus- 

subjected to iuoculation tests. Up to thb tated. Tim resistant type, F s leudfm' 

time, 392 types had boon examined in this Punjai) types 7 and l.b It/ive ho.-n grown 

way for resistanec to the disease. All the.se side by side in rcplkaited plots. li»r .several 

types were found susceptilile and .succumbed years for tlciimn.-i rating tlitnr Iteh.iviour to- 

to the disease, excepting three out of tlio.se wards idie diso;,se .after I.eing .oibjeeted {.o 

supplied by ihe Bureau of Plant Industry, inoculation tests. Every yca.v ilmrc wais 

Washington (U. b. A.), which gave indicsi- coidirtaatim) of high re.-abt-ance of F H and 

tions of resistance* These types were reported extreme susceptibility of tin; Joc.-i! types 

to have been imported into America from (Plate 20). 

Mexico and Europe. They have been named 

F 8, F 9 and F 10 to facilitate reference. ffreat contt'iOutiou 

Only a few seeds of each type were supplied, Having decisively proved the merit of type 

and they were sown at Campbellpur in 1933. F 8, steps were taken to multiply its seed. 

Some seeds failed to germinate. The plants in 1938, 60 md. of seed were ' raised. In 

of those that sprouted had poor growth. Only 1939, we possessed 1,235 md. and were able 

four or five of them reached maturity and set to grow an area of 2,086 acres corapri.sing some 

seed. In the following year the plants of all farnns of the Department and those of big laud 

chc three types were tested for resistance by grantees. The total produce obtained from 
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tWs area amounted to 22,032 md., giving an overcoming the ravages of tlie bliglit disease 

average outturn of lO^ md. per acre. of gram. Tiie seed has been issued to tlie 

The discovery of this type is a great con- public for replacement of the local type 

tribution to disease-resistant strains of farm especially in those areas where the disease has 

crops evolved in India. It is a sure means of been an epidemic for many years. 


hasmt 



WET AND DRY TERRACING IN ASSAM 

!>y 1{. U. WG(ji)('(>i;D. I.l),!). 

J}epiif>f Dif'eciiji' oj' AifncnUiii’i', 


A I/rilOUUH ihis is Tiot my [Kin.irulisr 
sui>j{‘ci, I hiivt* iiEcoiin' inti r<-s<w{ irr ife 
thruii,ij;l\ the rusciuntuin uc('U|i;if mu of 
.supm’isiiig a i’arni in l.iie liills, ami hy nafura) 
inclination. 

The ((iicstion oi' soil <'unscTA-a.rton is likely 
to loom large in the. policio.s ot As.sain in I'nl nn' 
years, as the prosperity of iiic nnnmrous aiul 
increasing hill ])eo])le;s, and the control of 
damage and !os.s due to lloods in the jilains. 
arc closely affected by it. 

f'ffevfhut soil coitseyratiou 
The preparation of land fur t.hc wet rice 
crop is, it seem.s to me, a mo.st elTcctive method 
of conserving the .soil and retaining it where 
man lias found it. Tt follow.s that the extern 
sion of the area under thus crop i.s in itself a 
soil conservation measure ; and where a reliahie 
annual food supply is also yet to be organized 
in lull districts receiving heavy rainfall, no 
crop could better answer tbe tw'o purposes. 
Administrative olli(:’er.s of our hill districts 
realized this long ago and a campaign for 
the extension of w’et rice te.rracing has 
liecn steadily carried on amongst tlie. hill 
])4‘Ople,s. 

The lesson is driven home to anyone having 
eyes to see who may visit the. Maga Hill.s 
in July or Augu.'st. Kohima, tin- head- 
quarters of the di.striet. lies in the (amntrv 
of the. Angami Naga tribe, who arc skilled 
(exponents of wet rice cultivation in terraces. 
In this country, side one may see patches of 
terracing varying from one to a thou, sand luu-es 
in extent. 

Terraces two feet wide are freqmmt, and on 
a steep hillsidt^ the drop between terraces 
may be five feet. The water supply is ingen- 
ious and efficient, .sometimes being led round 
the hillsides for miles from the .source to the 
fields, Sub'division of the supply is care- 
fully controlled, and a large proportion of 
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li'.e I'Murt, work of j he ! foo'uy <■ 'onuin-.-'uMttT 

i:-. <‘OIU‘.(‘f'Uod wis!! 

\'a rjfi io,-' of ih'i" .‘tif • .i t'l’iiiily eroun ;ni'i 
.'-{•lortod. rh'M'o Jiic ;•) fio, upv^.o'd- oi 

l(t Si*ni<> ifO' ili;d' <,'Xpo’'.i’<l rOid s ^ ; 

.‘.oiiic tor lh>- ‘.varm \;dloy.':; .-.ona i'or this 
or that, kind of rii-o ij'-rr, :ui-l so .m. 

Xuiure's gij'fs mlucii 

The .'^oil is goofl. (diir ^'Itc.mif'al ard. 

ti'lls me. that he has rceeniiy Ufiolo amdy.st’S 
which sloev exc.cllent- funsjatsition, isi whi<-h 
jiluisphm’ic acid contimt is mo.st noticoaliln. 
Nature has la'eu kitul jicrhajis but tiu*sc jicopic 
hav(* conservtai what Nature gave Micni. 
Amongst their terraces Icgmuiuons trce,.s can 
ht? seen, which are. lopped for green maniirc. 
In their dry terraces they never waste u. tree ; 
they lop, but do not destroy. The Xajmfese 
alder i.s the ourstanding tr(?e. for lopping in 
the.se i>urts. 

But only the .Angami Nagas have thus system 
of cultivation. None of the other Xaga or 
other tribes had acquiml it. .Roj>resenta- 
lives of the.se ollser.s are occa.Nionalfy .sent 
to leacn it, am! several denionstautors ai\; 
employed to visit them. Tfie result, is .t 
gradual .spread, and wlicn* terracing is sidopied 
the food supply laa-onies .steuf'iy and a.ssured ; 
villiigc.s can increase in size which i.s importani. 
as while in former days a growing village eoald 
throw olV its surplus into new land, there j.s 
iHi space left now. 

The Khasis ami Syntengs wlio oe<mpy t-!ie 
•Kha.si and .luintia Hills cultivate w<d- rice on 
the Ihd.s of the .small valley, s. 'fheir .soil is 
poor ami it was not until the introduction of 
bone-meal that tliey were able, to get anything 
of a crop at all. In recent, years wet rice culti- 
vation has s]n’e.ad rapidly. In tlu‘. Jowai sub- 
division the anal under viec inrroased .from 
50,4-77 highaa to bTj.iOl highm in the 10 years 
ending 1939. 
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A grazing pacldork in tlie U|>per 8hillijng 
under |jinft trees 


An hour later. The terraces take shape 
aud the people at the top are making the 
water inlet channel. Terrace-making here 
is an art with many rules to remember. 



O'. Stnri:/-t, i!<uh~-n > iNimi'il L/[fini' Mnluhcluju^i, ': 

Semi-domesticated Mithan. Tins istk’i 
distinct IVom t’he (biur or Bison. They k 
with cjittie aaid are valued for meat 
Hill tribes 

W 

Typical of f lu' IChasi (MUintry 

The unploughed contour line in the first year 


. m 


The contom’ lines become banks after the second year’s ploughing. 


Bushes and young trees planted on the banks are barely visible. 


at tbis stage . . 








FftlvriTary 1911 I 


7! 


WCSODFOTID : WET AND 

A« far ati wo,i rico cvilllvatioii can meet the 
rerjiiiretneiita of food supj) 1 y and soil conser-, 
^'ation in the iiills of Assam, the situation 
[iromisiug. 

Brtf terraeing ■' 

lint none of the hill peoples of Assam use 
tlu' dry teryace, ■ except tlio Angami Nagas 
already mentioned. Instead they use the 
jlnm. system whie^i amounts, with local modi- 
lications, to cutting and hurning p)atches of 
jungle, and sowing the crops in the ashes. 
When scanty population allowed a cycle of 
dO years and upwards, this primitive system 
served them well and did little harm; but 
when, owing to increasing pressure on 'the 
land, the cycle comes down to seven or even 
live years with the proinise of further decrease, 
disaster threatens, and is indeed with ns 
now, 

I find no explanation for the fact that while 
other hill peoples, such as those who occupy 
the Simla Hills and Nepal, use the terrace for 
rain-fed crops, the Assam hill trilies should 
not have adopted it. Is tliere some factor 
against it '? .Does the heavy raintall canse 
such terraces to become watciloggcd ? 

In order to leurn liow to 02)erato terraces, 
and to demonstrate the soil-conserving value 
of the system, T have set myself to lay out 
the fields of the Upper Shillong Farm in con- 
toured strips, and to adopt the other soil con- 
servation measures which can accompany 
such a layout, I marked out contour lines 
with pegs, on a gentle slojie making wide strips, 
on a steep slope narrow ones. .All fohls which 


dry TERRACINO in ASSAM 

formed gullies I left nsnnarked to be left un- 
touched with tlieir grass and shrubs to hold 
the surface. I then ploughed across the 
slopes following the contours, and between each 
ploughed sfrip . along the lines of pegs I left 
■ a width of three feet imploughed. The plough 
turns the soil downhill and so each unploughed 
line soon become.s a bank. On a long slope 
I left an occasional complete wide strip iiu- 
plopgiied giiid planted it* with trees to form a 
windbreak:, and to break up and bold the run 
of water downhill. Finally I am ' planting 
the banks between the strips with useful shrulS 
and leguminous trees. ' \ 

Terraces are forming gradually. Bacli year’s 
ploughing lowers the upper side of a strip and 
builds up the lower. The subsoil on the , upper 
edges of the terraces is exposed only .gradually 
and the trees, shrubs and grass' of the banhs 
deposit humus. 

When a terrace is dug out in one operation, 
the top soil must be preserved and replaced 
on the terrace if anytliing is to grow within 
hAC yeais , but it is not possible to do such 
expensive \\ork over a field of say five acres. 
Hence the importance of gradual exposure. 

Such is the movement of soil downhill, either ^ 
with plough or lioo (everj- man lioes with 
his back downhill} that three years’ ploiighiiig 
has produced banks three feet high. I realize 
that for rain-fed crops, we do not want flat 
teriaces , a gentle slope on each terrace is 
better, as ivaterlogging under heavy rain is 
bound to occur in flat terraces. It will have 
to be dealt with when it occurs, but it should 
not be diflioult. 






COMMON DISEASES OF POULTRY IN INDIA— II 

By J. F. Shirlaw, M.E.C.V.S. 

r : . r. . Imperial Veterimrij Beseareh lnstiMe,lfMMeswm ^ 


becomes limp and Grpcnisb diarrliopa 

early makes its ;aul, gradually 

becomes more infonstL Mirds rapidly weaktai, 
are unable to roost and. in an irregular manner, 
diverse forms of paralysis, s]in‘adiiig fnini the 
extremities, appear. Twenty-four to twenty- 
eight hours before death, tlia 1em]ierature 
suddenly falls (crisis) and the comb betmines 
bluish, and the bird soon lies helpless, spread- 
eagle on the ground,, head held stiffly back- 
ward and to one side. Death occurs suddenly 
with convulsions. Mortality in this form is 
about 90 ]ier cent, tjhmnic ca.scs ptresiUit 
similar symptoms sprciul out over a longer 
period with emaciation and are accom])unied 
by a bO })er cent mortality rate. Fertilized 
eggs laid by infected birds are. cannmoniy 
infected and the devdopitui embryo m.ay die 
before hatching. 


Fowl spirochaeto sis 

H owl spirochaetosis is a fairly general 
disease in India and is usually fatal 
to young birds, particularly to those of 
highly selected strains. Older birds are 
considerably less susceptible to the infection 
than are young ones. The disease is caused 
by a blood parasite of the Spirodhaets genus, 
which is carried from bird to bird by certain 
ticks (in much the same way as human 
malaria is spread by the mosquito). Its 
spread is facilitated by unhygienic condi- 
tions, such as badly constructed or wooden 
liouses and overcrowding. The ticks, carrying 
the disease parasite, lurk in the cracks of 
wooden , houses and, as they and their off- 
spring may remain infected for long periods 
(up to three years), the disease, once established 
in a house, is likely to remain enzootic and a 
new stock to become infected on being 
introduced into the premises. Many birds of 
the air are susceptible to this infection and the 
possibility of their spreading the disease must poultry 
not be overlooked. Apart from the direct caused 
bites of ticks, birds may become infected by tozoan) 
eating them or their eggs, as well as by swallow- attacks 
ing foodstuff contaminated by droppings from (caeca! 
sick birds. denum 

Symptoms.—lUha period of incubation is (intestii 
from live to nine days. The period of illness disease 
varies from three to five days in acute erases To u 
and up 1.0 21 days in chronic cases. Tin*, and th 
onset of the disease may be so sudden that an inili 
birds, apparently healthy at niglit, may be coccidii 
foiiml dead next morning. Tlie earliest, symp- pletesii 
toms to he discerned are dullness, drowsiness, of the 
■ruffled feathers and lo.ss of appetite. 'Pile short ti 
l.emperat.ure rises to nO°F and affected birds liefore i 
stand bunched together rooted to one spot, ed eggs 
usually with their heads well hidden under liirds. 
their wings. The feet swell and the claws and hui 
are retracted and turned inwards. The comb bodies ( 

■* The first part ef thts article appeared in the 
January num-ber of Ihdian Farming, pp. 12-15. for as 


infective.) When a healthy fowl ingests the 
parasite in food or water contaminated by 
the excreta of affected birds, its digestive 
juices dissolve the envelope and the parasites 
are free to make their way to the intestines, 
where they multiply and cause the condition 
known as coccidiosis. It is, therefore, obvious 
that, by proper sanitation, the life-cycle of 
this parasite can be broken and, when it is 
realized that a single fertilized egg may start 
a wholesale infection, it will readily be seen 
that the strictest precautions are necessary. 
It may also be pointed out that cocoidia result- 
ing from a single infection are entirely voided 
from the body of the host in 10 days and, if 
no reinfection takes place, the bird no longer 
harbours the parasite ; so that, if the results 
of the one infestation are not unduly severe, 
it will recover. Control measures should 
therefore be directed towards preventing rein- 
festation by the most careful cleaning of the 
runs. If this is not done, the bird will con- 
tinually take in fresh parasites in its food and 
drink, Fresh infections may, however, be 
introduced by wild birds, on the feet of visitors 
coming from infected premises, possibly nailes 
away, and on* the feet of dogs and nocturnal 
animals. Mismanagement and sudden changes 
in diet or weather conditions tend to increase 
the severity of the outbreak. 

Symptoms .' — In the acute (ca3cal) form of the 
disease, the affected birds first appear li,st- 
less, unthrifty and weak in their gait. This 
is followed by a discharge of blood from the 
intestines (consequent upon haemorrhages 
caused therein by the parasites) and rapidly 
increasing pallor of the comb and wattles. 
The birds generally lose their appetites, tend 
to seek the hoi^er for warmth, stand hunched 
together and cheep much of the time. Whitish- 
brown diarrhoea is common and may paste 
up the vent region and prevent bowel move- 
ment, If the birds do not immediately (i.e. 
within two or three days) succumb to the loss 
of blood, subsequent inflammatory changes in 
the csscum may prevent the absorption of food 
and so lead to extreme emaciation. The 
disciase, however, may be so acute that chicks 
are found dead without having shown any 
signs of illness. At least 60 per cent of the 
victims of this form of coccidiosis- die, 


form of avian coccidiosis (intestinal) with 
tuberculosis. Adult birds have usually acquir- 
ed some degree of immunity to tlie disease and 
consequently a considerable infestation by the 
parasite is necessary before any symptoms 
become apparent. .ifl‘ected birds, on account 
of the interference caused to their digestion 
by damage to the intestinal wall, gradually 
lose condition in spite of a ravenous appetite. 
The combs become pale and the birds dull and 
dejected and they tend to take up positions 
away from the rest of the flock. Progressive 
wasting of the muscles causes drooping of the 
wings and leg weakness, and even paralysis,- 
and eventually the sick birds are unable to 
stand. Death from this type of coccidiosis 
usually occurs in from one to three weeks,- 
though the mortality rate is considerably 
lower than in the acute form of the disease. 
Survivors, however, which remain unthrifty, 
should be regarded as potential ‘ carriers A 
Coccidia may also attack the Iddney (renal 
coccidiosis), the symptoms of tlus form of the 
disease are progressive emaciation, a stagger- 
ing gait and loss of appetite. Finally the 
birds will roll over on their backs and death 
will shortly follow. 

Coccidiosis should be suspected by the 
poultry-keeper when blood is observed strewn 
over the floor of the run and in the droppings, 
either in a natural or altered state. In a 
suspected outbreak, laboratory diagnosis is 
nece.ssary hut precautionary measures should 
immediately be put in hand to prevent further 
infection and losses. The appearance of the 
disease among older fowls is usually an indica- 
tion of errors of management, interfering with 
the health of the birds. 

Internal and entiternul inivasites 

Worms, mites and lice in small numbers 
infest the majority of fowls without doing 
any perceptible harm, hut under favourable 
conditioiivS, this mild infestation may develop 
into devastating parasitism, capable of des- 
troying a whole flock. Even where death 
does not actually occur, badly infested birds 
become unprofitable in the extreme. They 
grow unthrifty and emaciated, growth is re- 
tarded and egg production falls off, 
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There is a tendency to confuse the chronic 
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Koiiiitl v.-innis ;ii^: tin* conunuh *.} Ht- 

jni»‘n)ul Jind vv!»>it tuinirnuM ih*-/ 

niiiy iho lun aifd. !->■ 

tl*'’ .‘jiiim’ .liiM'-ha'.i of 

ooii.-iipfdion. Yfinna' Isinl;' aro nsoiv .Miriof.' Jy 

afft'cfod lliiiti oltl^r ^ovvi^^ If ill!' itsfr-'Ki 
tiofi is ]iio(i<‘rat«‘, l>ink dcv^^loj) .tiO'o! ‘-y"' 
Miui ft ravpuuus apjidiio. llt-'.-i'iy i!<to.'Ta^ lof, 
is ifiui'kt‘<i l>v los.-. of coiiiiilion, aisa'Hii.--. niy<-'- 
li\t’ (iistin'liiUifa's, loss of appofifi- a.'.'o, 
nnis<ailar ■vv('nkm*.'-s, Wonns ri-prooNC*' r.ip.o- 

] V. The f(Mih‘»lo may Lay oi ’<j a \i f.( h ;<■ , 

eiii^s. Thest* are Vitided iu llie dro|tpiTt'.'S .i:,m 
u'lay remain alive for u eun.-iderahle p-ia o. 
(up to five years). Unn^ide ifie hn’o's hi.dy. 
tliey hatiili into larvae ((‘ither in .“oine inr^T- 
mediafe ho.'-t or in the open) and are 
hy oflier 

jr\iiio 5 iir the nmiHl rvo'ius, fhe follov. in;,: do 
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(a) ‘I ha CVojj t/vrta, ii jony, 

whieli infests the liioiV rjop. 
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firri‘,% wlik'li !■' very ronnhors. i? 
liives ulT a jM'isonons fxeori'er.i, 
which affects fhe Jscalth of the rt.sf. 
Infested birds lose ctnidiTfoi, anu' 
24 per cent of tiii-ju .ne iih-eiy fo 
tiil- within a ftv we.,ho'. 

;d) ("fumh vfi-ms am n nornad jjdi.dnM*. r 
of (i> per eeni of the fowl i'lo oo 
nut heeosjH' exi-es'-i^ eh isuiueiou 
in ordinary heaiiliy bird*. 
infesrntion, Inmever. jnH.uii 

liiKtion of tlte blind ytif’* ,u.d im?) 
('uuse di'ftlh. 

If) 6V//a' mmus infest and impede the 
vvimlpipe of younjr ehirkenii, t 
ing the condiiidiK known as ' uapes 
This i« cliarai‘teri?ed by u whee?' 
ing ftcmgh, gasping and the expul- 
sion of frothy mliva from t he moist h. 
11 hs hard amshsntly open® its month 
and shakes its head. Usually u 


b-rnp Hi.,> be fo,i,H| Jirdfeelkb 

dH. wimbupe.' 

troo! lewiiiig^ and'it yvilf^'''' 
_ *'d jiviieni! vwaiy 

'-'d;" ’‘I'-* an .inch: 

-ue t.Muie KH i'Viia.irifnmly 
>>! ^h- t.-njafe foiraiiir a' ‘y 

f-eymenled 
! Ifein-elve-i in 
■ e. i . ,,\ lit.*.i\y Srde,-p:adh)!i .rtf 

* ’’ • ■ ‘-‘V . il„. 

’;'■■■ y'..i{|i of jiamvites 

.-O-..,-,, -./ge tn,f},u uddeli is 

.than ont.-eoiniii of .m jneh luny and passm a 

{f.ai? ut n- jjfe., u-lf f» siujp-i or siutil^. 

MiU's 

, are mimite, 

bLuL, et-bf vv ,f ..aiiuaK nsiialiv no kigJr 
fiaO' ;‘-t, o;o'nrjrv PiH ,-4,op. i)n a’sHiiSiy iluv 
i.tioy m.ay be st-rn ;bll over the feathers of*a 
b-id. e.oeon-r fb.-u ine-i u, appear as if * sprint 
ieo pep;.,; ', 'Fliey usiially infect fb 

f .?'<»■• of b.i'M:ers !,iit huna* kimk .’letsially 
meSe,!' )lir .‘Ida or ev*'n peiiefj'utt* h> 
3|.v- o.! I'M. 0.1 ufui-.iv. They e.uijse mmh ijitensy 

' b, ; .birds willleave theirne.'sts. 
■■’‘'v. M.e <■!.<; Mb .oreome '■tinited, laying 
' •'* ' r? theis' eeg yield ansi a!! 

'inr.* .vil; b' VtHjie weak and even die 

' '* ’-J* ’• 'k .• "■ of iV’-L rr'.nltiim ffoia 

*<u>- •HJifOMM itiib-irinn. inkstatioj! i * moal 

' ULiie.-r: ,;ord:iry eondision.s st re poor, 

end miiy uih'i-i a Ai-i.)le tloek Cisiicing a large 
SiUSS'HOj H.i file most 1 roidde.sojjjo of 

o:*'';.'*' to- lii!i::t .SJ,; ; 

i'.’j /?' jy-bg Jade, which cinms Ibj 
* oj.'l.oii"*, i.Htovu a* ' ^s’ah "h'g ' or 
' b '-" J.j.inpp I'iiis. jiiitsj buiToWii 
U3.o«o tbs- seales. of the skin of the 
porliuji.s of thfj lige and 
of fosvi...- and cJUMcs niimjto 
fpiajiSisa-s of straw-eolonted liquid 
is.t nnip to ossre ouf from the 
fa-jfor.di- >!!'-• tliu.-- esrts.sed. This 
MMisni sins'h into .^eabs. In severe 
the joints hecome inflamed 
and hmsciiess ensues. Itching is 
inteii.M*. 


Ifebraary IMI I shirlaW : common diseases on potJltby in iNdia 75 


ih) The Depluming mite infests the back, 
head and neck of the birds, causing 
‘ depluming scabies b Its presence 
in large numbers may be suspected 
when an abundance of loose skin 
scales pile up, feathers break off 
and the skin becomes denuded and 
coarse. 

(o) The Tropical {or feather) mite rarely 
leaves a- bird to which it has once 
attached itself, so that it will 
]i]‘obably not be found in the nests. 
Numbers of these mites are usually 
to be seen in the duff around the 
vent, where hundreds of eggs will 
b{5 found, but may be observed 
cravv'liug about anywlicre among 
the feathers. They pierce the skin 
and suck their host’s blood, causing 
intense irritation, anfemia, loss of 
condition and even death. Their 
spread may ],>e assisted by birds of 
the air. by man or by dogs. 

(d) The Air Sac mite is a very common 
small, light-coloured parasite, wliicii 
lives in the air sacs and respiratory 
passages of its liost and may 
cause serious disease, syrnptomatm- 
ed by fits of oougliing, partial suffo- 
cation and rattling in the tliroat. 
The comb, face and wattles appear 
blue, tiie bird becomes emaciated 
and droopy and severely infested 
cases usually die. 


Lice ■ 

There is scarcely a bird that does not harbour 
lice of one sort or another but only heavy 
infestations of the biting variety cause serious 
damage. They feed, largely on the skin and 
body secretions of the birds. Adult birds 
may support a large number of Hce without 
apparent harm, save that their plumage be- 
comes rough, their combs dark and shrivelled' 
and egg production may decrease. Chicks, 
however, often succumb within a iveek or two 
to their infestation. The.5e parasites produce 
considerable irritation and lousy birds will 
constantly pick at their feathers, appear sleepy, 
though unable to rest, and may refuse to eat. 
They also tend to wallow in the dust. Lice 
are most abundant in July and August and 
maj' be found particularly in the vent fluff’ 
region, though on parting the featlmrs, they 
may be seen running rapidly over the skin in 
search of protection, The.y are about one- 
twelfth of an inch long and ha\’'o six legs. 
The Body louse i.s the most injurious sp(’cics- 
found in India. It i.s .straw-coloured and 
prefers tho.se parts of tiu', skin that ajii not 
very densijly feathered. T]u\y usually infest 
the head,s of chicks. Lice csin live for several 
months on a bird and a single pair is capable 
of reproducing [25.000 individuals within eight 
weeks. Tliey depo,sit their egg.s in clusters 
at the base of feathers. Lice cause raueh 
irritation and annoyance to affected birds', 
wliich losc weight, <lro}» off in egg jiroduction 
and generally become untlirifty. 



the whole, very satisfitetorr. Any con 
ranvable proc^esa of cheinical retting won'ld cer- 
tainly be innch niore exjtensive. There would 
he factory ov(‘rhead,s depreciation of pjant and 
machinery, increased labour ;uid supervision 
miarges, power and, probablv, fuel to pay 
tor and perlmps water tiltration or vvader 
treatment and possildy artiticial <lrying, wbicii 
13 very expensive. 

To justify the considerably greater cost of 
chemically retted tibre it would have to ],ossess 
vmy pronounced advantages over ordinarv 

libr{‘, such as greater stae!igt]i, great^^^^ 

less liability to rottingv greater freedoiu^^ 
speck and bark, culpability of being bleached 
more easily, and so on. 

Tt seems out of the (|uestion to consider 
treating the whole jute stems as the cost even 
with the cheapest chemicals is likely to Iw 
jwohibitive. ‘ 

i'ji'ononiiea 

It would be necessary to ‘ decortieap. ' fj,, 
|l«ied, or i,artly <lned, stems with a suitable 

»^c,hme and treat the cnule 
he ra.o 0 iKjuor to tibre would be between 

lb’ oC 7 " a/’ 1,000 

solutiom If a 1 per cent solution were us(>ti 
(and It IS fairly certain that no suitable cheini- 
cal could be used in greater dilution) the quan- 
'1 y of chemical required would be 2U0 11) and 
to .a not liely to cost less than Es. 12-t 

fnm “f “'’re- But tk 

0% 600 ll Z? ?hf 

nZ^t it ia likely that 
7.* be proportionately stronger 
Actually one treatment with any one 


Ibis then is the jirobable niinii 
'd. elieinicals alone. From ex|)eri< 
dax it may be .suggested that tJe* 
maund of fiidsbed fibre for t be olhr 
(depreoiation, supervi.sion and lahoi 
and fuel, etc.) would (piifce certain] 
!e.s.s tliai! Rs. 5 and,- might be anvv 
fwvcen ,Rs. b and bJs. pp. ar.-ordin, 
process and type nf plan! used. It 
certain that flic ('In-mically retfed i'll 
liave to b«} .sold at twici* tlie eo.d (if 
tilue at least to nuilo* e\-en .a suiidl on 
If the fibre ppoi lured (-oiihi be sid 

.t. 4,0 per ton wiien average ordinary 
stdling at £20 per ton it is jm.saibit 
chemical I'ctiing jU'ocess iniuiit be v 
This is not necessarily an absurdly hi 
h>r d IS lower rimn f)te t,|‘ 

"f.. !" t'fmn the 

Jn a iH.iriu;d year gtiod aver 
seiis at £00 to £.S«s p„; ' jy jp,; 

retted jute rouP] replace these filu’es fe 
purposes^ them mighf ilun-efbre hr a, 
lor it at £40 ))e.r ion. or r.vtm hiidier 
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to a central rettery (wbiob. migbt be a stretob. necessary to construct ‘ decorticating ’ maoM- 
of river where retting conditions were very nery suitable for dealing witb the thick, bard 
satisfactory) and retted there under careful jute stems, and further machines would be 
svipervision, it is extremely likely that fibre necessary to break down the coarse ribbons of 
of very fine quality could be produced and fibre so obtained into fine strands. As com- 
snbseqiient hand-picking would yield a final pared with flax this problem appears difficult, 
product of superlative quality. Enormous but it may not be insoluble and it is on these 
ijuantities could be produced in this way more lines that developments may be possible. A. 
cheaply than by any (ionceivable chemical or mechanically extracted fibre suitably softened 
inechanico-chcmical extraction process. and opened up by further mechanical treat- 

ment, might very well sell at a ])i’ioe not far 
< Utst of chemiettls different from ordinary jute. A modified 

A word may 1)<> said almul. the <'hemicals ‘ Linra ’ Orimper-decorticator might prove 
lhai, might be used in clnmiical retting. Tlie suitable for the )n’e])aration. of the unretted 
question of price practically confines attention fibre. 

to the cheaper mineral acids and the cheaper Experiments on a jute softener show that 
alkalis— sulphuric acid, sodium carbonate, freshly cut jute stems may be fairly satisfao- 
caustic soda, sodium silicate. Hypochlorite torily ‘ decorticated ’ on, such a machine. A 
solutions might be possibly used in one stage modified machine witli fewer rollers and the 
of a. process. Phosphates and all organic addition of beater blades is likely to be quite 
chemicals (except perhaps cheap soaps) appear .suitable. 

to be ruled out l»y cost considerations. , Transport of the crude fibre is likely to be 
Ammonium oxalate has an excellent ‘ retting ’ a problem. But in a suitably situated factory 
action, but at say £90 per ton its cost seems no doubt very considerable quantities of fibre 
prohibitive. Nevertheless one must remember could be treated without incurring VQty high 
the marvels that have been achieved in tlui transport costs and if there were special vii- 
way of recovery of chetnicals and the utiliza- tues in the chemioally retted fibre it might 
tion of by-products, particularly in paper have at least a limited demand for special 
manufacture. A chemical retting jjrocess per- purposes. 

mitting of similar recoveries may be found Samples of chemically retted jute produced 
in future, but it does not appear to be avail- by the Van Besoiuv process have been examined 
able at present. In the case of flax good and appear to be satisfactory, l>ut nothing is 

progress has be(m made in the chemical treat- known of the production costs or the quality 

ment of mechanically extraeded fibre (‘ natural of the straw that was treated (for oxanifh!, 
flax’) after some of the ])rcparatory spinning whether or not it was specky). 
pro<*esses have been carried out, for example, Uhemical retting processes or ineclianico- 
chemical treatment of the rove. After chemical t.reatments ]riay one day come into 

chemical treatment the rove can be s))un to their ow'n, but everything will depend on the 

a good strong yarn up to 2.5’s lea, very suit- costs in relation to the enhanced qualities of 
able for ducks and canvases, and no doubt the fibre, if any, and on the comparative costs 
passable yarns up to 60’s lea can be produced, of the produet and of the fibres it might 
To work jute on similar lines it would be replace. 



THE SOIL AND THE NEWER SOIL SCIENCE 

By J. K. Basu, M.Sc., Pri.I). (BoiMi.) , . ' , 

Sugmmne Mcsmreh Selie-me for tho DcmtMu 'Paiegmn 


A FAMTTJAE object like Bie soil hardly 
requires a definition to convey its 
precise meaning to the general reader. 
Ill a standard dictionary the meaiimg of soil 
is given as ‘ the ground, upper layer of earth 
ill which plants grow, consisting of disintegrat- 
ed rock, usually with the admixture of organic 
remains, mould, etc.’ The soil nouiishes all 
the living creatures by supplying the life- 
sustaining ‘juice’ for the vegetable kingdom 
from which the animals derive their food. 
Its close connection with agriculture is thus 
e\ddent, and from time immemorial the soil 
lias received its share of attention in the agri- 
cultural development of every country. 

Shrouded in mystery 
However, due to its inconspicuous nature 
and lack of individuality the soil has ov'^aded 
for centuries the observing eyes of scientists. 
To quote Dr E. Eamaim, the famous soil 
scientist, in this instance : ‘ The eye recog- 
nizes the plant world in its various aspects as 
forest, field, steppe or savannah ; the animal 
kingdom attracts attention by the power of 
movement displayed by many of its members, 
but the soil is usually hidden from observation 
under a covering of living or dead plants. 
Even if the structure of the soil is revealed, 
as in a cutting, the eye lights more readily on 
the projecting rock than on the inconspicuous 
layer in which the roots of plants are distribut- 
ed.’ Thus the knowledge of the soil remained 
shrouded in mystery for ages during wliicli 
period other branches of natural pliilosophy 
continued to make progress. It is only since 
the last quarter of a century that strictly 
scientific studies on the soil may be said to 
have been undertaken and the subject has now 
acquired the status of an independent branch 
of natural philosophy—the science of the soil, 
—or more appropriately termed Pedology. 

In the earlier stages of the development of 

18 


this. . science, the soil, was iookt'd ujton liy 
scientific men either as a 'ivrlimn iu whielt 
plants grow or laeivly as a goe.’ogieai 
An entire-ly Hi”,v oiheitaiiun 'sas. ;iov.-<'Vfr, been 
given to the ?,nbj>?!;t by tie' aclsool of 

soil scientist? who view .-.oil a- an ‘ iudc] tendent, 
natural, historical body ’ capable of growth,’ 
development, and decay, in a way comparaljk ' 
to a living organism. Hence, for udying the 
soil, its entire anatomy must; be exaniiut.-d in a 
vertical cross-section just lilce dis,-w!iing a 
zoological or botanical specimen i\'»r oxamiim- 
tion. This ‘ cros.-^ -section \ teruicd a ‘soil 
profile consists of the cninplets; sumission 
of soil layers or horizons tit nvn the. gt'oidgicrti 
jiarcnt malt'rial from which the .soil has berii 
tlerivctl in the past, The.'-c iiuUt.'idiial soil 
layers can ite ctmiparcd to pans i>r members 
of a plant or animai. For a e.ompbhe under- 
.standing of the aat'-ure of the .soil profile, there- 
fore, th.e, ditle-rent layers have to be studied in 
the field vriih regard to their seiiuenee and 
physical ehur.ictyristies — collod the morphology 
of the profile -—folio wed by a chemical examina- 
tion in the Iaborat.ory. Before deseiibmg 
hoAV this knowledge ean be utilized for a.s.se,ss- 
iiig the suii changes which find expression in 
the prolile it is ]n’ 0 ])o-’ed to give the reader a 
general idea regarding the; ^•o!npodtion and 
constitiition of the soil nmteri.al. 

Soil material 

Briefly speaking, this consists of (1) luinerat 
matter derived from the parent rock partly by 
mechanical di.siutegratioii and partly by 
chemical decompo.sition, aiul (2) organic matter 
consisting mo.stiy of resiibies of plants that 
have growni over it in former times. These 
latter substances arc morst important as they 
supply the food and energy materials for the 
micro-organisms existing in the soil to function 
and synthesize the soil solution suitable for 
plant growth. This soil solution is usually 
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lic-li ill soluble fomis of lutrogeu,, potasb, 
ItUosplioric acid, linic aud otlier l»ases wliicli 
i'oni} ,som« 3 , of tlie iinporliiiil. elemeut.s of |)lauf. 
food. 

The mineral maitev 

’Tliia is composed of variously sized particles 
wliicb, in nature, always tend to form aggre- 
gates of difierent patterns. The proportion of 
liaise different particles in’ the soil, which 
deti'j'mines the ‘texture’ of the soil, is the 
result of a long period, perhaps centuries, 
during which time the soil has been subjected 
to disintegrating forces, and is thus beyond 
the scope of the farmer’s activities in modifying 
rlie soil conditions to his advantage. The 
study of the proportion of the differently sized 
particles, called mechanical analysis, is im- 
portant from the point of view of understand- 
ing the changes that the soil has undergone. 
The. various fractions consisting of particles 
grouped within convenient limits of sizes, are 
termed sand, silt ami clay arid are also useful 
in indicating the likely field behaviour of the 
soil, It must be emphasized, however, that 
in nature there is really no abi'upt change from 
one size to anotlior, there 'being an imperceptible 
givatlatiou into an infinite variety of sliapes 
and sizes. The clay fraction is specially 
important as it contains very minute particles 
wiiich arc the most highly weathered part of 
tlic mineral matter and whicli are chemically 
reactive. This and certain otlier important 
]n.’Oj)ertieb of these finer particles in the clay 
are due to their ‘ colloidal ’ nature and will be 
discussed later under ‘ soil colloids ’. 

Now turning to the chemical nature of the 
.soil minerals we may distinguish three groups 
of substances ; 

(1) Bases like lime, magnesia, soda and 

potash. 

(2) Sesquioxides, i.e. oxides of iron and 

alnmmium. 

(3) Silica. 

Proportions of these groups present in the 
weathered portion of the soil indicate the 
extent of soil weathering. In an arid climate 
the ba-ses predominate and the ratio of silica : 
sesqiiioxide is higher while under humid condi- 
tions the base contents of soils as well as the 
silica ; sesquioxicle ratio are usually low. 


The argtmie nmUer 
The organic matter of the soil, popularly 
known as humus, is a dark-coloured, striiotui-e- 
less material and forms from less than 1. pi.u 
cent to 10 to 15 per cent of the total weiglit 
of soil. It is one of the most important con- 
stituents of the soil as it imparts all the desir- 
able qualities to a soil, such as pore space, 
moisture-holding power and good tilth. In 
nature the soil organic matter is derived entire- 
ly from plant residues and in the case of culti- 
vated soils partly from plant residues and partly 
from organic manures added to the soil. Con- 
version of the organic matter to humus takes 
place through the agencies of bacteria and 
fungi and the process is called ‘ humification 
There are different types of humification under 
different soil conditions and the products are 
variously known as ‘ acid humus’, ‘ peaty 
humus’, * raw humus ’ and ‘ mild humus 
Formation of different types of humus greatly 
alters the soil-forming processes, a subject 
wliich will be discussed later in the course of 
this article. 

The soil eolloUls 

Ninety years ago, Thompson a-iid Way in 
England, while investigating the loss of ammo- 
nia from manure lieaps, oliserved bhat soil had 
the jiroperty of absorbing ammonia and that, 
when sulphahi of ammonia was added to the 
soil, it could not be washed out with pure 
water. This action was imperfectly under- 
stood at that time and is now attributed to a 
peculia.r property of some portion of the clay 
and the humus. This portion, which is chemi- 
cally reactive, owes its properties to the ‘ col- 
loidal ’ or very finely subdivided condition in 
W’-hich it exists. The ‘ colloids ’ or substances 
in a colloidal state consist of jelly-like sub- 
stances composed of very minute particles, 
some of which are so small that they cannot 
be seen under an ordinary microscope and, 
when suspended in water, remain indefinitely 
in that state. Further, these particles carry 
a negative electrical charge and by virtue of 
this property and because they present a very 
largo surface area they can retain positively 
charged bases like ammonia, potash, soda, 
lime and magnesia {some of which are useful 
for plant nutrition) against the, leaching action 
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of water. Tlius they are the natural * .sfore- 
hoiises’ of plant food in the .soil. rV:ij|,>idaI 
cJaj and iiumns are the ehicf anioiijf t, he.se 
oonstitiients wlihdi form wliat is railed the 
claj'-hinnus ('Ojn 2 )]ex ' or tlic ' ahsorhiiiiii 
complex ’ or the ‘ colloidal tH>i)ii[)lex ’ of the 
soil. The absorbed bases, howe\-er, can ])r 
replaced bj the addition of any salt or acid 
solution to the soil and are for this reason 
called the ‘ exchangeable ’ or th.e ' replace- 
able bases ’ and phenomena of snch exchana-o. 
base exchange ’. The bases are usually made 
available to the plants by the carbon dioxide 
evolved by the plant roots or by bacterial 
activity. 

The most remarkable fact which lias been 
brought to light in recent years is that the 
nature and amount of these exchangeable 
bases in combination with the absorl’jing com- 
plex ^ha\o a very pronounced effect on the 
physical properties of the soil. The pre- 
ponderance of calcium base (lime) imparts 
the most^ desirable properties from every 
point of view, causing the soil easily to form 
and maintain good tilth, and in all other ways 
to provide for the best conditions for plant 
growth. On the contrary, a soil satiirat(?d 
with an excess of sodium is extremely sticky 
when wet, forms hard clods on drying, cracks j 
violently and altogether provides an un- 
satisfactory medium for plant growth. Beyond i 

a certain limit of sodium saturation the«e c 
smls are totally infertile, where even gra^s t 
can hardly grow. Such soils arc called alkaline r 
soils, and their reclamation is carried out by c 
the application of the well-known principle oV t 
base exchange ‘ , 

b 

Soil structure 

The natural tendency of the soil to form w 
ggiegatcs has already been referred to a])ovo. J1 

"f Prin'ory soil o„ 
particles 18 termed ilio structure ol soil. 'J'J,.. wl 

clay-tamim complex is oMefly iu.stii.meiihil i„ pc 
mduciug the .soil to form agsreoates snd the 

ol exchaugeahle base.s g iuC.iSg it m!; 

Staotiire* Tt*"- discussed before, of 
racture study is, therefore, nn imnortani fni 

of fit 

great ezteut of late aiidl sZiiiaSlil'' P,'!'’ 
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exhibit cliaracteristic variations in their depth 
distribution in a profile under diilereiit sets 
of conditions and actually determine the 
various soil types. They are (a) bases, (5) 
sesquioxides, (c) silica and (d) organic matter. 

Fmir .sets of conditions 

The following sets of conditions may be 
considered here : ■ 

1. Under arid conditions, where the rainfall 
is outweighed by evaporation, there is very 
little free water which can percolate through 
the soil mass and the products of soil weather- 
ing remain in the upper soil layer, and con- 
sequently differentiation of the weathered 
layers into A- and B-horizon is not distinct. 
Due to lack of moisture weathering is mainly 
physical, and want of a vegetative cover 
makes the soil very poor in hnrnus. Typical 
examples of these soils are; desert soils and 
brown and grey soils of the semi-desert. 

2; In a semi-arid climate, where alternating 
wet and dry conditions prevail, alkali soils are 
formed. Due to heat and wetness chemical 
weathering goes on at a rapid rate for part of 
the year and products of soil weathering, viz. 
salts of the alkalis and alkaline earths, accu- 
mulate in the profile. Solonetz and Solontshah 
soils are the main types in this group. In 
India soils belonging to these group .s occupy 
a considerable area and are known as 'iisar, 
■reh or Jcallar soils in. northern India and chopan 
or tohin the Deccan. 

3. T¥he.re the rainfall is slightly higher, free 
bases like calcium carbonate and gypsum are 
washed out from the surface layer and are 
deposited ill lower soil la 3 au’a. Here the soil 
colloids are still saturated witli ba (lUJUI)lv 
with calcium). Due to excellent grass type of 
vegetation the soil gets enriched in mild humus. 
These soils are fertile and possess excolieut 
tihh. Boils of this grou]> are called Tscher- 
nosem. Investigations on the well-known 
l)]ack cotton soils, also known as regnr, which 
occur extensively in India, have shown that 
they bear a close relationship -with this group 
of soils, 

4. With further increase in rainfall not only 
the free bases arc washed out of the soil profile 
but the exchangeable baso.s are also })artl,y 
removed, and the soil complex gets unstable. 


The breakdown of the conipdex takes place to 
a certain extent and if there is no appreciable 
washing down of either silica or sesquioxide, 
the so-called hroum earths are formed. In a 
cool and humid climate, if on account of acid 
humus formation se.sqiiioxide.s are washed out 
and are deposited in the B-horizon, a podsot 
profile results. On the other hand in a hot 
and humid climate silica may he leached out, 
leaving an excess of sesquioxides in the profile. 
In such cases red soils and later lies are formed. 
Red soils and laterites occur in the hot and 
humid tracts of India, \Az. Assam, Madras 
and the West Coast of the Peninsula. 

/I rational system 

We have .seen how, by following the new 
concept of the soil as an ‘ independent, natural, 
historical body ’ and the soil profile as a unit 
of study, one can arrive at a rational system 
of .soil cl as.sifi cation. These groupings of soils 
into dilferent types according to the profile 
characteristics are comparable to the classi- 
fication of animals or plants, and Just as 
every organism shows an adaptability to 
its external environment, .so each soil type is 
expected to respond in a given fashion to 
manuring and cropping. On the basis of this 
conception all the field experimentations on 
agricultural crops are now being conducted 
in the more advanced countries of the world. 
In this connection the importance of soil sur- 
veydug and soil mapping on this basis can 
hardly be overempha.sized. Thius the eminent 
British .soil scienti.st, Sir John Russell, says: 

‘ One of the .striking sci vices that .soil science 
has rendered in recent yeni's luis been .survey- 
iug the .soils of tlie dili'erent eountries and in 
the p re pa. rath HI of map.s on which any de.sircd 
j)art of the information can be repre.sented. 
This is now recognized a.s an es.sential pndi- 
minary to all agricultural developments, 
reclamations and irrigation Hciumies, and it 
forms an integral jiart of any organized develop- 
ment of agriculture such a.s it is now being 
carried out in many of the countries of the 
world. To start an important agricultural 
development without a preliminary soil survey 
is to rim serious risk of disaster.’ 

The study of soils is still in its infancy in- 
India. There has been lately a growing interest 
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ifi pedological studies in certain quarters duo 
tu^tlio ;ict-mties of tlie Indian Society of Soil 
beionee, ^ In an agiioultural country like India 
'JO creation of a ‘ soil consciousness ’ is essentia! 
among uH classes of people and for this reason 
I'lio subject should be introduced in schools 
ami (iolieges. There should be extensive 
pi'ujjagaiKui among the cultivating classes by 
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means of demonstrat-ioit eejitrcs uod flusso^ 
showing tlie diilorerit soiss nf ciunr hjouln'.' ii’nl 
the best way of managing ihtuo. This will 
idtimately lead to a hei u^r u!i:h.:nio:^ oi f ;;.-- 
immense resources of tlw laiid wliich k a tin it 
iu^the huiitis of a ruiticm, 'i<f be !.';r>n’uilo nn-.i;;- 
tained and built up for tlnuir-.dves and f*if 
posterity.. 
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la pedological studies in certain quarters due 
to fhe actmties of the Indian Society of Soil 
Science. In an agricultural country like India 
the creation of a ‘ soil consciousness ’ is essential 
among all classes of people and for this reason 
the subject should be introduced in schools 
and colleges. There should be extensive 
propaganda among the cultivating classes by 
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What the Scientists are doing 



TWO NEW CAMBODIA STRAINS 

^HE Cambodia strain — Co 2 — wMcli is 
being grown over 276,000 acres in 
_ Madras suffers from tbe disadvantage 
of being long in duration. With a view to 
removing this defect and thereby reducing the 
cost of production, it was crossed with” two 
early maturmg South African strains, U 4-/4- 
and A 12. As a result of examination of their 
progenies, two strains X 3915 (now named Go 
3) and x4383 (now named Co 4) were isolated 
recently and compared with Co 2. These 
have been found to thrive better when sown 
in Eebruary-March and to be earlier than 
Co 2 by three weeks. Besides, their yields 
a,re distinctly higher than that of Co 2. Their 
lint has been declared by the Director, Techno^ 
logical Laboratory, Bombay, to be much 
superior to that of Co 2. They were grown over 
1,000 acres during the year. Their lint fetched 
in the open market a premium of Rs. 125 per 
candy of 784 Ib. on the price of Broach cotton. 
The growers are benefited to the extent of at 
least Rs. 25 more per acre owing to the better 
prices paid lor the superior quality. Their 
seeds are now in very great demand. 


during July and heavy leaf-fall and fruit- 
drop occur during the peak of the south-west 
monsoon. Towards December- Januarv, when 
dew and mist are heavy in the hill districts, 
the nmgus attacks the bark of the stein, oamsiu^if 
cankerous wounds on the trunk and branche.^ 
bpraymg experiments conducted in the Wynaad 
hills (Madras) have shown that the three forms 
ot the disease can be effecthmly controlled 
by Two sprays of 1 per cent Bordeaux mix tnre 
(o-5-aO), the first to be given in May- June 
just before the outbreak of the monsoon, 
and the second during July when the fungus is 
most active. The mixture should be applied 
liberally so as to cover the. stems also. Scrap- 
ing the wounds witli a sharp scraper and. 
painting them with Bordeaux paste prevents 
the spread of the bark canker. 


* 
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Strains 

Yield in lb. 
per acre 
(1988) 

Lint 

length 

(Baer 

sorter) 

Ginning 

percent- 

age 

Highest 

counts 

spun 

, XS915 (Co 3) 

1,645 

l-Ol" 

38 

44’.s 

X 4383 (Co 4) 

i.or.1 

I-IO" 

81 

42’s 

Go 2 

916 

0'97" 

33 

34’s 


* 

* 



phytophthora disease 

'HE loose- jacketed Coorg orange (C. 

bilis) is grown extensively as a rain-fed 
_orop oa the hiU slopes of Coorg, 
ana M:ysore at altitudes varying from 1 500 to 
4,000 ft. The crop is, however, subject to a 
se_rious disease caused by a species of Phjto- 
phtJiora m tracts of heavy rainfall. The 
iingus attacks the leaves, young fruits and the 
bark of the stem. The attack usually begins 


NEW INSTITUTE AT ANAND 

I N June 1939 the .Bombay Government 
received two valuable donntions for a''ri- 
cultural and animal husbandry eduoatiou 
One was a sum of Rs 9 lakhs from the Sheth 
Mansukhlal Chhaganlal Trust and the otlier 
the sum of Rs 6 lakhs from the Sheth Muno-a- 
lal Goenka Trust. With the help of thie 
donations it was decided to establish and 
maintain the Mansukhlal Chhaganlal School 
of Animal Husbandry, Dairying and Agricul- 
ture and the Mungalal Goenka Institute of 
Animal Genetics and Nutrition. Both these 
institutions are at Anand (Bombay Province) 
and they will have at their disposal a fiicm 
of a thousand acres at Anand. The Institute 
has the Ciiharodi Northcote Cattle 'Parra with 
Its 2,000 acres of land and 500 head of cattle. 
There will be further a 100-acrc farm at Surat.' 

The Mansukhlal Chhaganlal School is hoimi 
establislied to give practical training in agri- 
culture, including cottage vocations, animal 
husbandry, dairying, horticulture, etc, with 
elementary knowledge of science. It is pro- 
posed also to give instruction in rural recon- 
struction and to equip students for villao-e 
service and leadership. The aim is to develop 
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and ■main tain in tlia ■\dllage 8 intelligent men 
and wonmn wlio gladly accept the comiitioMs 
ofrnral life. 

Short courses in specialized types of agri- 
cultnre, for oxarnjde cotton-growing, horticul- 
tnre, dairying, etc., will be given for adnlt 
farmers. Those attcmdiug siicli courses will 
he given fre<' accommodation, and no fees will 
he charged, 

llio school will also serve as a dej^ot for the 
sizpply of improved seed and impIemeiitB, 
manures, etc. The nursmy will be used to 
grow seedlings for is.sue to cultivators in order 
to encourage iive-plaiiting in villages, Agri- 
cnltnrul sliows and visits by cultivators are 

also included in the ]!rogramme. 

The programme or research includes a 
scheme for working out an economic holdino- 
with .suitable subsidiarv industries. 

Tlie Munsalal Goonka Institato of Animal 
t.cnrties and Nutrition has for its obiects tlio 
development of jiedigree lierds of the best 
mdeh and draft cattle, researeli in dairyin.r, 
animal breeding and nutrition and. the popuJa- 
matnm of unjiroved methods. The herd at 
the Institute will I,e Mjffieiently large to niei't 
' 10 requirement, s of education and re.seareli. 


As,sa^ni 111 the east aial pfivt'-- fd* in tfic! 

south. 

It hms fiw-n luund ap|*»‘aiiie,. ‘m Ihiriv 
tiiict cycles in Ijidia, pcuud irf ml * 

. lasting four to nim* Th-'O' huuM bp,.,( 

about sei’en lotiisi fvrh*** '.!I(m‘ wblj 

.intervaLs- gem'raliy vuiyini* in .!i2mii.!i! fiu.m 
one to three years, bui in ^ 

as long us. six to veiii’s. 

; Stmlif of Iffriist 

■ Formerly tie- invudinj mv.a; m -u r,* '-t-Jh-ViGi 
to originate in \Wka \;.d f in ! 
eastward diiViUiun in India, .md mimui-jv ui- 
down here alter hvM-dimr i... .. ,, , . , 

■ A close study oi .locuftt- nioven. - ,• 

cycle of infe.^mtion, Ta2ri.;jj, |j„, 

a good idea of the origin, proartss uad bnsik- 
doZVll of locust f-yeies hi the hi-iiafj \ 

new eyele would appear to v4;ivf .jv »!>,> 


of heav’y and eoncfuii I'.ifi 


<1 br» 


locust inva- 

1" OOUSTS ure weiMaiown pests of croiK 
i^m many parts of tie world, and tA; 

y % long distances and ti.eir 
propensriy for making sudden onslaughts 
on oulrivation in enormous hordes render 
them dangerous foes „f agriculturists, said 
Kao Bhadiir Y. Hamohandra Eao, H.A., 

. K. J. S. Ill his presidential addrass to 

the hmtomological tSection of the ludi-in 
gr* at Benares ir,ra“ ;' 

ilrere are many diflerent kinds „f 

parts oi the world. In India there ar.. 
tee species, of which the JW Locust , 
the most, serious. It usnallj- i„va,L the 
north-western parts of India, such sTaM 
Baluohrsten, the Punjab, Bajputana and^th’ 
Umted Provmoes, but in yea™ of very W 
attacks Its swarms have penetrated as L as 


&ry locusts in the dc-rt ,„v;is „f l,„|ia ,„„i 
imn. During years ef infe.-f.i! he;, .swarms 
pass the niHier in un iuamiv. i,, Dm 

warmer urea.s (.such .is tiu^ -lunf; i>f Mek’-aM 
and become ueiiv.. ag;dii duim. Die ...i.fitij 
inont i.s. Swarms u^u div uene mujhuurd in 
spring to HabirluVjan aiit! b.-.-.-d wI.eM'vec ..,«,d 

wmter mmfhll ha,„ Siu,K',H> hr bn f 

also ocems in Ihe Puniub, and the wept’-rn 
part oi ihe I uiTe*} Prn\ iaeiL-.'. Knuo a 
omvurds, the inruriur of Ihdueiii^f.m Imemu.- Vn 
area of .summer .irmiglit, and iia. mn. broml of 
diem l.nd thcr, mlura(« , -as, .ward, i„„. Sindi 

VV-dt Tt'^“ ’ '■•irly .sun.im.r, 

With the „n,et. of tl... ,,d„.. 

brerd tee, and ii.,. gccr.di.m i, readv'to 

) »> <(..• autumn. Wi,!, withdniw.ii ,.f 

lie monsoon, the liajpmana d..,v„, as ,v,.|( 

.1-, n»rtlMV,p, India i„ 

a e.l oi liry l„.,d I 

t use areas and lly east, .sonll,, wc.sl. will, 
■y "mils then pivtalling. \V!i,.|v,i,s ,i,e 

swarms moving east into liengai and S,,s „„ e,- 

south ,p„ the Central orit, , : 

g-aduyy die away and are u, !,r!w;V 

LV « I ^ following mirimr 
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•WHAT THE scientists ARE DOING 


and winter would appear to a large extent to 
determine whether the. infestation will be 
carried into the succeeding year. When either 
winter rainfall in the west or monsoon 
precipitation in the east fails, there is usually 
a considerable diminution in the number of 
swarms, and a complete breakdown may 
often follow. 

Close observations made during the swarm- 
free period commencing from 1,932 have 
shown! that the locust generally lives in the 
.solitary condition in the desert areas of south- 
ern Baluchistan and the Sind-Rajputana region. 
Its habits of feeding and breeding are just 
like those of the gregarious locust. It breeds 
twice in the year, the first brood being in the 
western winter rain areas, and the second in 
the monsoon rain areas of the Indian desert, 
migration from one area to the other occurring 
at the change of the seasons. With good rain- 
fall, the solitary locust breeds extensively, and 
if a second brood follows rapidly and concen- 
trated egg-laying also occurs, incipient .swnrms 
are formed. Generally such oiitlmeak centres 
are developed in the Mekran areas in the spring, 
and when the new brood flies into the desert 
areas in early summer and breeds here inten- 
sively on the fall of good monsoon rain, swarms 
are produced, and a new locust <5ycle is ushered 


in. A study ot the mode of origin of past 
cycles has shown that heavy winter rainfall 
followed by heavy and well-distributed mon- 
soon rainfiill is the main factor in the swarming 
of the desert locust. Such was the case in 
1926, in 1911-12, and in 1900. The fresh 
swarms reported recently in the Punjab, north 
Sind and Baluchistan would appear also to 
have had a similar origin. 

The best way to prevent new outbreaks 
would be to detect the incipient swarms as 
soon as they are formed in the desert areas in 
Baluchistan and Rajputana and destroy them 
before they can fly out of the area. For this, 
however, a sufficiently adei|uate scouting 
staff and funds would be needed, and any 
expense incurred iu thi.s connection should be 
considered to Ite a sort of crop insurance for the 
ryot. 

Of the two other locusts, the Bombay Locust, 
which is liable to break out and infest the areas 
of peninsular India, especially the .Bombay 
Province, has been quiescent during the last 
quarter of a century. Unless it is thoroughiy 
studied in its aolitaiy phase and the nature of 
its outbreak centres' , investigated, it is ,, consi- 
dered likely tliat an outbreak of this locust 
might take place all at once and take the 



What would you like to know/ 


Bnqmrm re^nrdwfj af/riculture and ammnJ Ivtahiriulr)! i-r U' 

Aqricidiun' and F (‘ferinary Servioen in 'pnwineci^ and i^fah ’//■■' •> >•* * 
to aelecfod letters in cases where it seems that the infonnafioa w-jjh- ^ f-. ;r 


Q : Can iron filings be used as manure 
to provide iron to garden plants ? 

A ; Good colour in fruits aiid Howofa has in 
the past been attributed to an abundance ot 
iron compounds in the soil. Wluai facts ore 
closely examined, there is little support for 
such a theory. In the first place, the plant 
requires very little iron. A.s a rule, not more 
than 1 per cent of the ash of a plant. consi.sts 
of oxide of iron, so that the amoiuit of oxide 
of iron taken from the soil even by a heavy 
crop specially rich in iron only amounts to 
about 10 lb. per acre. It is very seldom that 
a .soil does not contain 2 per cent (or 20 tons 
per acre in the top 9 in.) of oxide of iron, a 
considerable proportion of which, being soIu})le. 
in the weakest acids, is available to the plant. 
In view of the very small quantity of iron 
required by plants, it is rarely necessary to 
use iron compounds as manures. Indian 
soils usually contain sufficient iron for th(‘. use 
of plants. Experiments conducted by a well- 
known scientist upon apples gave purely 
negative results, and from those conducted 
with carnations, no positive conclusions could 
be drawn. 

* 

* * 

0 : Can sawdust be utilized as 
manure ? 

A : Sawdust is a very resistant and refrac- 
tory material and cannot be easily converted 
into useful manure. It has, however, good 
absorptive capacity and can, in conjunction 
with grass, dried leaves, etc., be used as bed- 
ding for animals. A small proportion of saw- 
dust can also be added to the dung wliile 
storing it in manure pita. Cattle manure 
prepared in this way will, on account of its 
porous nature, be found to be particularly 
useful in the ease of heavy and sticky soils, 

S6 


0 : What vxidit* fodder and 

legiimoH could bo bitrsHliu'od hi ibe gra- 
zing grounds in iho dry dcckluoiis 
forests in the plains <d India Jo im rease 
the yield as also ihe ipnility <d’ fodder 
from them ? What w»fuid be the best 
and chea]>est method of regrassfng ihe 
depleted grazing grounds Mith these 
species ? 

A: R('SfiU‘t'h 11:1“^ (»m fi>r 

years now with fin* of frv'os'i to iind 

exotic grasse-s whieli an* -lirtabh* for iniroiluc- 
iioii in tin* liilYerenl fnr. uf India for the 
iinjoweinenr- <d‘ 1 he yif.'d sunt quality *)f fodder 
frtun them. No grass or Iveannes has stt far 
been bmnd tluu i-att rouite^io with lb** lueal 
grass eonuuunit ies. utue.s lo'fpe.d otua inuonsj^*- 
by the hand of man. t ’ertaif} .qiorio-H of grasses 
can l.'C sm‘(“e*JHi'iifiy itu roduf e.l and muitiiaiued 
ly a {u-ocess of contiiiuotS' cub iv.iiioti, but 
this is generally nut of the t|Uestion as a 
practical measure over huue tracts. 

Tin* first stage in j'ni|mo'iiig sle|)lereii graz- 
ing grounds is to remove the. cause of their 
depletiou wliioh is the excessive ntitjiiier of 
grazing animuls they are expected to .support. 
No improvement measiuvs, wliether ly the 
attempted cultivatitnt of exotht specie.? or liy 
the mwh dumper tuelhtal of encouragitjg the 
indigenous fodder grasses of the country, will 
he successful until the Jtttmber of the cattle- 
grazed is reduced to whiit the pa.stnre will 
.stand. This number varies wit.h e-onditions, 
but is rarely more ilunt one c<hv per fwo acres, 
and ■will ))e low-er on badly defhued p.-mtures. 

Having emsured that the results of any 
attempts to improve the pastures will not be 
immediately frusirated by ovi*rgr;iziiig, Ktej)? 
may be taken to Itring the jm.sture.s hu-k to a 
better condition. Overgrazing results in an 
increase in the number of weed.s and in tlie 
proportion of coarse inedible grasses. It is 
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found that in 4rj deciduous forests, closure gTm& (PanicMm mmimum), Hiulm grass (Au- 

to grazing for three or four years results in dropogon sdrgJm vox. A^udanemi^ Ehodes 
the reverse process, good fodder grasses re- grass (C/dom 

establishing themselves naturally to a great {Tnfdium (dexandfvmmi), Lucerne (Meiicaon 

extent. A noticeable improvement occurs mtiva). They can be introduced by ploiigli- 

even after two years’ closure, and if money ing the land and either sowing seed or plantinf*- 

can be spent on weeding out the coarse grasses, tillers (seed and tillers are available from most 

the improvement will be accelerated. When agricultural farms in different provinces where 
the pastures have been brought back to a advice on the species and methods of cultiva- 
more normal condition, properly controlled tion most suited to the locality may be ob-^ 
rotational grazing with a properly limited tained). The grass plots will have to he 
niimher of cattle or preferably grass-cutting regularly weeded to prevent indigenous crrasses 

with stall feeding in the forest, will maintain both edible and inedible, from replaoSu^* the 

the pastures in good condition. exotics. Such operations are only feasible on 

With our present knowledge of the subject, a smaU scale and the expense is likely to be 

far greater improvement in the production of greater than the value of the fodder produced 

good fodder grasses will be obtained by such and, as indicated, they are no real solution of 

means for the money spent than will be achiev- the problem of improving the grazincr m very 

ed by attempting to introduce exotics which extensive areas. ^ ^ 

experience hitherto has shown cannot be main- Attention is also drawn to two articles in 
tained without continuous and expensive culti- Indian Farming, viz. ^ New Plants for Old 

vation and, of course, similar control of number Pastures’ by W. Burns (Yol. I No 1 

of grazing animals. Jan. 1940), and ‘ More New Plants for Old 

Of exotic fodder grasses and legumes tried, Pastures ’ hj B. 0. Woodford (Yol I 

the Mowing have shown some promise : Ele- No. 6, June 1940). These arthdes deal^ w^^^^ 

phant grass (Pewmsefem jjiwrjJMreww), Guinea certain exotic clovers now under trial. 


What's doing in All-India 


THE UNITED PROVINCES 

iiy H. {3. Josiii, (l.HMEi 

Jh'pni;:/ Dlra-inr i‘f , lAdn-d /Vt-, 


T II.E work of agricTiltiu'al improvein»>:iit 
and village uplift eontinues unai.aited. 
In the fib;se.nec of reliable seed ujer- 
chants the Agricultural Di-partuieuit lias to 
undertake the Avork of distributing irn]>roA-ed 
seed throughout the province, flie quantily' 
running iii1;o lakhs of luaunds e\'ery year. 
Arrangements were made as usual for' tlu' 
supply of improA-ed seeds of l-harij in-ops fo 
the cultivators, on cash, eash-credit ;aid 
smmL The. kst-menrioned system is the 
most impulur and is most 'wididy used. 
It consiiSts ol giving out seed at sowimr time 
and in ri^alizing one and a quarter times the 
quantity at liarvest. 

ihc stall of the Agrieuit.uj’al niqiartiuent 
Avas also engaged in explaining the iui.\ anta‘_ms 
of sowing improved varieties of seeds and in 
demonstrating the soAving of kharif cro]»s in 
lines, and in other general pro])aganda. Agri- 
cultural implements like soil-turning ploughs, 
bullock-draAvn hoes and harroAvs, chaff-cutters 
and canc crushers Avere. giwn out to the culti- 
vators. 

Better-living societies continued, to In; oi'ini- 
nized in tfe viilugps, SW smJi smiptins Imhn' 
organiznd during tlic quumn-. Thn nmnl.i.'J 
ot registered societies increased by 29;") to 
5,14(3, Better-living union.s were formed in 
42 development centres. In addition to these 
cooperative societies were organized for 
miscelknoous objects such as sale, siifinlv 
credit, consolidation of holdings, ota. 

Crimmal tribes umike gooti 
A scheme of cooperative farming by mem- 
bers of the criminal tribes, in the Aryana<mr 
sett ement, Avhich is about seven miles from 

and launched in Jane 
1939. tey-five settlers wore selected for 
farming 200 acres of uncultivated land on a 
88 


cooper.lt'tv’e 
ment Avii;- in.id!' 
The .flepartnif}!}. 
one in.Hpci'fHr, orn 
f/«nv to assi.'^t i Ijc ,•< 


The 
a sati 


tt 


M »?’,«•{ y, 

*erAi.''».r and three kcmi- 
y in farutiny ih^ laud 


ajienod of I'avo years, ami work was suiited 
Avirh ten i^urs of bulhirka Tij,< land hi 
a very poor enndifion and ini|*rey.!iatetf at, 
places with injurious sail, h was expert, .(| 
there wmilrl be a loss of aiami R.s. !.{««-> ]„ 
tlrsr year ; Imf. in ria* i. 

of tln*^crop.s grown mi ihiv latai c,\rm‘fic,3 file 
exp“ndi!inv im nrnsl in iio„bj. th.,, Pv f'„ p,;];; 
The cmamvaving tv.mU - ubs,dn,-a‘ 

well for dm future afiho o, ,on..r;d it ,■ fanaiim 
so«-it‘ty, 

richeme.s for the fimvlopmmif of itms 

ot irrigation in flw .-a-OTu ili.itho. v.mv 
pursued in riglit earnest- ajj-l dbtl mnv ir- 
rigation Avelk Were compft-ted umf pay ,d,j 
wells were hosed and r- { mIi,.! F,,r o,;rifi_, 
iiiigalifin Avan.T ''inliankmcfif -we'-f alsc* 
constructed, hi order ii, im-,-, 
sup])|y and preserve e.uil. tivi.ie for mamirui 
jHirpo.-ics, .Hanure pits aial o.lsq 

urine preserAodion bed... Hsioh- bv the 

farmers. 

Li res fork In r# i ; c #i n > h | 

improvement in, tin* qua, lit. v of livestock 
was a marked feature of the .uuivities duriim 
Mm quarter. In ail imu iujp,-ovcd breeding 
bulls were purcha.se.d by the, cultivuior.s lor 
croKH-breedmg us again.ft dpi of the {,reced- 

W number of inifirovud 

brml cattle purchased was iiym us ugaiuBt 
i,m purchased in the hirevious quarter. 

I^mak ^^atment was given to 19,(337 
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what’s BOINH in ALL-INDIA 


In order to conserve and increase tile fiiel 
resources of the cultivator, who burns eowdiiiic. 
on account of the scarcily of wood fuel, 
])aganda was started for more fuel plantations 
and over ,1,000 acres were set apart by the 
villagers .for fuel plantation at the conimence- 
inent of the rains. 

The necessity of ineluding fmit in their 
diet was siressed and the villagers were 
encouraged to plant fruit trees ' on their 
lands. The new tenancy laws of these pro- 
vinces have afforded the cultix^ators a very 
good opportunity of planting fruit trees on 
their hpd for home consumption. Well-to- 
do cultivators were encouraged to reserve 100 
acres of land for fruit plantations. 

Medical relief continued to be provided in 
the villages by the 244 fixed and 16 travellimr 
rural development dispensaries. About 4,000 
medicine chests are maintained by the Eural 
Development Department and are in the cus- 
tody of responsible literate villagers. In the 
villages under the rural development scheme 
the fixed and travelling rural dispensaries, 
together with the medicine chests, combined 
to treat 228,308 patients free of char-uL 
j!inti-e])idomic inoculations and vaccinations 
were carried out in 25,715 cases and 1,010 
villagers were traineJ in first-aid iii ordei to 
hel]) and succour the peo])]e in case of acci- 
dents. 


Ov«. *•' '"“■'‘S'’ 

.1 60 radio receivers mstalhsl bv th<^ Emnl 

Development Department and almut 18 sets 

arraipd through private effort continued to 

Hoadca.st the rural programme of the Lucknow 

Kadio Station m the villages sitiiated within, ly 

T'" of l.ucW. Three rara.i 

thJ Propaganda ia 

<liatact» of the province, broad- 
oaatmg radio programraes, playing instruotive 
gramophone records and giving magic lan- 
tern shows, accompanied by iustmetive talk,, 

^ } the ofhcials m charge of the vans. One of 
the common features in the oottutry is t.lm 
lequency of cattle fairs whore thoimnda of 


Phffsiciil culture clubs 

Improvement of village sanitation and 
physical culture amenities was attempted as 
immL About 490 aMaras {phvsical culture 
chilis) were started, 5,901 tillages were 
thoioughly cleaned, 1,446 drinking water wells 
were parapetted, 495 bathing enclosures and 
8/0 bore-hole latrines were constructed 
lournaments were held in 493 rural devtdop- 
meiit centres wliere sports and games helped 
to create an interest in physical culture 
and a healthy mode of living. 

Step.s were taken to make the villagers 
better informed and educated. Arrangements 
were made to give brief training in the princi- 
ples and methods of adult education to the 
teachers employed in adult schools. Nearly 
800 rural development libraries and reading 
rooms continued to provide interesting and 


Interest oj nillagets 

The interest taken by the villagers on such 
occasions signifies the importance they attach 
to cattle as an economic asset to their profes- 
sion of agriculture. With a view to directing 
the interest of tlic villagers towards cattle 
improvements, the Civil Veterinary Depart- 
nient held cattle shows in tlie districts 
01 Aligarh, .Lilian dsh a hr, Meerut and Muziaffar- 
nagar. Twenty cattle shows were held last 
year and a sum of Es. 2,100 was distri- 
buted m prizes for good cows and their pro- 
pny by Government bulls. At these shows 
lectures were given on the methods of improv- 

management. 

irethocls for the control of contagious diseases 
were also explained. Leaflets on the various 
aspects of animal husbandry practices were 
distributed, and at some places, practical 
demonstrations of castration by the Biirdizzo 
castrator were given. The shows have beJn 
successful both from the point of view of 
entries and the interest taken by large numbers 
ot visitors. The shows provided an oppor- 
tunity of^ viewing at convenient centres in 
ocal tehsils, the progress made by selective 
breeding The progeny of scrub bulls was 
exhibited as a contrast to that of approved 
stud bulls and this further provided a good 
opportunity to the villagers to exercise a 
keen eye for quality. The shows also attracted 
buyers of livestock from the adjoining dis- 
tricts, . '*7 
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By Malik Amaxai' KiiA^, 
J,^,^ocinte Pmjcsmr of Anth'olfirie, I 

S UMMER rains this ycarwf-re f irnniy ar.a 
well distribidefl. Tlicsc^ rains woru vt>ry 
much appreciated, paj'lienhi rly in ila,.* 
hnmrti areas where thfw not only proved, 
heiieficial to the standing I'harif crops liui 
ensured raU sowings also. 

As readens of Ix.dian FARAU^n; are alro.nd.r 
aware, a severe famine has been riiging during 
the past three years in parhs of i.he Airdjala 
division where, in order to remove, the searcit y 
of food and fodder, the Punjal) Goveriiraejit 
has spent colossal sums of money. The triU't 
which suffered the most from famine wa,3 tlio 
famous Hariana tract, well known througluust 
India for its splendid breed of cattle bearing 
the same name. At one time the extinction 
of this fine, breed was imminent, but, the gen- 
erosity of the Punjah Governnumt, saved it, 
thus earning the gratitude, of all ndnurers of 
those animals. 

Another featiuH'. during the elose of the 
quarter was the damage cau-sed by t-iit*. liaii- 
stOTin to the crop,s in a ,numb(.‘r of villages 
in varioUvS districts of the provintav Of 
all the calamitic.s none is more .severe .for a 
cadtivalor than. the. total destruction of Ins 
crops hy climatic inclemeneie.s such as ha.il- 
stoxms. 

Crop ])ests and disease.s are GOin])ara.tive]y 
lesser (wils for oven in very severe outbreaks 
there are always some pro.spects of saving a 
•portion of tlu'. crop, but such possi]>iIit{f;s an* 
extremely rare in the case of a liaiLsiorm, 
ForUniately the damage caused Is gencraliy 
loeaHr.ed and tliat too in a definite diree.tion, 

€itop prospects 

The. weather has hee.u generally favour- 
able throughout the pirovince and the condition 
of cotton and sugarcane crops is promising. 
So far the first picking of iesi cotton has 
already been taken and the prospects of a 
good harvest are bright, American cotton, 
however, has still to pas,s through critical days. 
Although its vegetative growth is very good, 
the o])ening of bolls has not yet started and 
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gai<'*d tra, «'?•■■■ <<f tla- pjve. 

l-vrigafkm e.iipiHinirnfn tm trh^Htt 
Th<‘ i-ud fai.i<laiuc'n(:d 

jniiu'iule <->l' irvigutiun i> tiu* ‘*t**mo!nic:.d 

u.se wf nTigatiou waow : y»*t vmy iVu 
appi'eriatc T-h*- t-rtnnriisii'*-' whirls biking 

piu!,-t,‘ tiu'cmuh Lavi.-^h apmiir.o i< .n, iu lb,- ■.•an,)! 

flu* an* Si'id'sui di vidi'd in'U> 

(scird-lit'ds) and liu* w:!ii*r is gsTu-rally h'l imn 
f hem iVoui otu- end fa irn:.:.si(' an nr,-.» id' fi-um 
i.w'o ie iivi* a! a slridi-b. Vb'rv f(*w i-sdii 

vatoi’.s Hei;nfc lit ri*ali;^!‘ flu.* fbr! tbaf ii is i.us! 
the. tfU'-ai quantity oi' wa.'ii'r applb*tl to a enqs 
w]tj<'!i givt*.'-; tin*, highe.si yif'hi but its jndiciiHts 
iise. Tbere is a limil beyond wiib-.h no 
additional watering l.irinas auv increa-se in 
yield. 

In the canal-irrigated fcrimts in. the. Punjab, 
generally tlm^e irrigations after sowing are 
applied to the wheat crop. Any ri>d action 
in that number would enal.de the farnu'rs to 


1941 J 


What s .doWq tji ALL-iifDiA 


put a larger area under tiie crop with, the same 
amount of water. 

Experiments were therefore started in 1931- 
p at Lyallpur to compare one, two and three 
irrigations after sowing. The sowing of wheat 
in all these tests was done in the first week 
of November and the \^arieties under trial 
were 8-A, CJ 51S and C 59 l~-all improved and 
popular wheats. 

As a result of these experiments the follow- 
ing broad conclusions can be drawn : 

(1) With good preparatory cultivation 

(during fallow) and in the absence 
of weeds two irrigations after 
sowing seem to be "the optimum 
number for the wlieat crop under 
canal-irrigated conditions. 

(2) More than two irrigations after sowing 

encourage vegetative growth, which 
causes lodging in the crop, result- 
ing in a lower grain yield. 


ooi places such as Calcutta, Poona, South 
Africa, Elonda and California. Observations 
made on them so far have shown the following 
to be suitable both in yiekl and cpiaiity-^ 
March -Seedless, Duncan, foster (pink) and 
Poona budded. 

The iinportaiice of lemons and sweet-limes 
for their valuable anti-malarial and other 
properties is now well established. A number 
of varieties of lemons from various places in 
India and abroad are under trial. Of the 
foreign type.s. Eureka, European and Villa 
f ranee have proved suitable. A seedless 
variety obtained from Nagpur bears almost 
throughout the year. At the Sargodha farm, 
m addition to the European varieties mentioned 
above, Lisbon, Hill Allahabad and Hill 
Lucknow have proved heavy bearers, Ainonv 
sweet-hmos, Lahore (selected strain) is the 
best, followed by Amritsar, Gujranwala and 
bangalore varieties. 


■ Vm'iefMl f/i'ials on citrus fruits 

Some of the most imjmrtant citrus fruits 
grown in the Punja-b are Malta orange, smiglra 
orange, grape-fruit, lemons and limes, bince 
the appointmmit of the f ruit Specialist and 
his stahV ^considerable experimental work on 
these Lmits has been carried, out. About 
40 varieCes of Malta oranges, both indigenous, 
and foreign, have been under t,rial for some 
time now. Several strains of tlie blood-red 
variety, mostly the progeny of trees of 
outstanding merit in the "Punjab, are also 
uiider^ frial. As a result of tJiose tests, the 
lollowing varieties liavc been .selected botli 
for yield and quaJit.y and arc now being ]>rupa- 
gated for .supply to' fiaiit gTo\^•eJ•s~lVoniJie 
Musambi, Jaffa, Duhris, Hevilh*, Uallibraiu 
lied, Ruby and Ahij ran wala Dloud .Red. 

feimilarljq in tluMiase ^ orange, 

abcnit 32 varieties are under trial, including 
eight obtained froiu th U. P. A. and .six froin 
Nagpur and the remaining from various tiarts 
^Vlndia and ^ South AMc Of these, the 
ata tight-skiiihed naartjee, Nagpuri, Coorg 
(‘‘^eiceted strain) are promising. 
Crape-fruit Juice is gaining popularity 
amongst the upper middle cia.s.ses of the 
uujah. In order to meet the local demand, 
about Id. selected varieties have boon obtained 


Poultry 

^ No further reports of Ranikhct disease have 
been received. The effect of its ravages is, 
however, being felt in the shortage of .stock 
and egg.s in the areas affected. Egg.s are sidlln"’ 
at 6 as. a dozen in rural markets coupiarod 
With 3 to 4 a.s., the usual rate at this time 
of the year. Reports regarding the rearing 
season are, however, favourable. 

dhe 1 tinjab Oooperativo Dopartnieut is 
anxiou.s that its .staff of inspectors and sub- 
inspectors are fully acquainted with the needs 
of the rural poultry industry. The .staff ha,v<-, 
recently undergone a course of lecture.s and 
deraomstmtious at the Experimeufcal Poultry 
Station, Qurdaspur. 

A number of agriculture teachers employed 
in ruial schools in the G'urda,spur district were 
also given a short course ot training in poultry- 
keeping with tlio object of '"introduciim 
imxnoved metho(,ls. , Schemes for .starting 
small poultry ffirms at tlieir respective .scliools 
are under consider ation . 

Horse-breeding activities 
The healthy and invigorating climate of the 
Punjab not only produces a robust, vigorous 
and virile population, but some of the breeds 
of horses found in the l^unjab smpass other 
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fndian broods in gracofnl l)uild, st-itmiua aiid 
fiwiitness. The Punjat) is proud not- only of 
her soldier sous vvijose valour and dauntless 
courage is Icnov/n throughout the Empire’s 
far-iiimg battlolields, but also of the fine 
cliargors of Indian cavalry and the massive 
mules which continue to haul heavy artillery 
in mud and slush where mechanical transport 
is useless. 

Thc^ fine qualities of our liorses and mules 
vei(; inlly appn.aiiafed by the array authorities 
wlio through tlie Array Remount J)e|')art- 
me.nt have been micoiiraging horse- and inule- 
bi'ceding in certain parts of the province. One 
form of encouragement was the grant of land 
m the horse-breeding tracts in the province 
when the Government of India sanctioned 
fche colonization of the tract between the 
Jhelum and Chenab Rivers. 

With these grants two irksome conditions 
were imposed. Two squares of laud (about 
OU acres) were given on the condition that the 
pantee should maintain a mare fit for breed- 
mg liomes for the army and giving the army 
- c option of purc}ia.smg young stock. In 
additioin to keep the grant intact and avoid 
eub-dmsion and fragmeutatloa of land ))v 
inheritance to such an extent that the main- 
tenance of a mure became impossible, the 
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Castrations and inoculations against con- 
tagious diseases were 1,797 and 16,350 animals 
respectively during the quarter. Village 
panchayats decided 129 civil eases, 77 criminal 
eases and 16 compulsory education cases. 
The Cooperative Department registered 2 
thrift and credit societies, 2 cattle-breeding 
societies, 3 societies for consolidation of hold- 
ings, 4 delmt sudhar societies and one public 
Jicaith and medical-aid society. The total area 
consolidated during the quarter was 3,254 
acres and Es, 331 were recovered as contri- 
butions. In Sheikhiipura tehsii, the recovery 
agent stationed at Marh Balochan has collected 
produce worth Es. 1,647 to help recoveries 
from societies not financially well off. Nine 
dramatic shows were given by the Cooperative 
Dramatic Party in the district. 

Dehat sudhar training emnp 
A dehat sudhar training camp was held 
at Martinpur for six weeks in August and 
iSeptember. Twenty-seven young men were 


admitted. They were given training in the 
improved methods ot agriculture, in grafting 
fruit trees, in cattle-breeding, in hygiene and 
sanitation and in cottage industries such as 
soap and toy-making. 

A similar camp for ladies was also held in 
Martinpur during the same period. The 
number of campers ranged between 40 and 60. 
riie programme of the camp included training 
in subjects siich as domestic hygiene, first- 
aid, food value and menu-drafting, cottage 
industries, girl-guiding and housewife’s daily 
routine. A baby show was held and prizes 
awarded. 

Ihe Department of Agriculture sold 
improved seeds of berseem, tofia and gram, 
and made arrangements for stocking larjie 
quantities of wheat seed. Demonstration plots 
ol rit!C, chan ^fodder) and .maize were also sown 
on zemiudari land and a large number of 
ligt iculturiil impienients such a.s chaff-cutters 
and lioes were sold. 


SGE.NES FROM A BI-WEEKLY CATTLE HAT 

By Pati Eam Kala, G.B.V.U., P.G, (Lahore) 

Asststant Marketing OjJicer, Agra 


A 


BOUT a decade back, the bi-weekly 
cattle hat (market) of Agra used to be 
‘held at Sultanpur, Agra Oantonmeut. 
Ihe trade is in the. chain of markets for meat, 
luiitfcon, hide, .skin, hiltojuj (Burma dry meat). 
r/p«r-wool (wool from slaughtered skins), who 
are the solo functionaries at the hat, found it 
convenient to shift it to Llgali, Agra. The 
open sjjace just in front of tlio main gate 
and boundary wall of t],ic Idgali, measuring 
almut 5{.)0 yds. by 200 ytls., was selected for 
holding bi-wceldy hats every Monday and 
Friday. The land belongs to tiie Juma Masjid 
Trust and is leased out to the representatives 
of the trade on an annual payment of Es. 150. 
Income mid expeiidituve 
The trade, by mutual agreement of its 
panchayat, annually auctions the hat to the 
highest bidder of its own community for a 
sum ranging between Es. 1,200 to 1,800, 
The contractor realizes market charges at 


the rate of one anna six pies per head of 
horned cattle and two annas per score of sheep 
and goa;ts. Ihe money thus realized is spent 
in paying Es. 150 to the Juma Masjid 
Trust as rent of the land and in the nianagc- 
.rnent of a.n Anglo-Vernacular middle school 
that has been organized to impart education 
to the boys belonging to the c^omniunity. 

The hat .serves exclusively f;he local slaughter- 
house.s. About 30 butclsers attend the hat 
and handle about 300 head of cattle and 700 
head of siieep and goals daily on each market 
day. Phe supplies are at the maximum from 
Octobei. to January, medium from February 
to May and minimum from June to September, 
according to the demand for biltong, hides, 
skins and wool, 

Cattle are brought to the hat from the 
Villages of Agra_ ^strict only. The horned 
cattle of the adjoining states of Bharatpur, 
Dhoipur, and Gwalior arc prohibited under 
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State laws from ecmiing to tin's province, 
except during tlie state cattle fairs that are 
held once a year for a fortnight to one month 
during the dasehm festival. Sheep and goats 
are brought to the /^at trom nearly ail the 
Eajputana states as far as Jaipur, Jodhpur 
and Bikaner... ' 

No market information 
Th(5 chief means of communication are 
roads, cattle- sheep- goat-tracks, there being 
complete absence of rail- and water-borne 
traffic. Both assembling and distributive 
traders do not make use of the telegraph or 
telephone. There is complete absence of 
market intelligence both at assembling and 
distributive centres. Assemblers bring to the 
hat the herds of cattle and flocks of sheep 
and goats by walking stage by stage by different 
roads and tracks. When they reach the octroi 
posts of the Municipal Board, they are charged 
octi'oi at the rate of six annas and one anna 
six pies per head of cattle and of sheep and 
goats respectively. 

The income derived from octroi charges 
belongs to the Municipal Board and lia.s 
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A VISIT TO THE MAHHURIKUNO FARM 

By R. L. Kaura, B.V’.Hc., M.RdJ.V.S. 

Amslant Animal Ilusbandri/ Gommismner with the (vnxnmiKnt Jndk, Six i)rlM 


M ltMBltllb of the Animal Hu.sbandiy 
\Vii.ig which met at Izatiiagar in 
November had an opportunity of visit- 
ing the Madliucikund CJuttle- breeding Fanii of 
the United Provinces Department of Agricul- 
ture. The Farm, whicli derives its iiam.i from 
the vdlagc of that name, is situated on the lower 
Jumna Canal about 14 miles from Muttra on 
the Muttra-Drig Road and is easy of access by 
rail and bus. A party left I^atnagar on the 
night ot the 20 November 1940 and arrived 
next morning at. Muttra Junction where they 
were received by Mr D. N. Vyas, the, Divisional 
feupermtendent of Agriculture. , After break- 
fast, the party left in two buses for the Farm, 

‘ village cattle 

and buffaloes specially collected on" the canal 


bank to dmmmsn-ah- ih,.- m-irke.d .-lii-rMii 
superiority of th.. nh rlu. p..di4T,. 

bulls l.ssul^d by tin* K.irm ut ih,- jtr.tg.' 
o)^ ilio unlinary non b*. 'rip? silh-.** ou 
(ll.Uic i,)], fj, wa.s iTH v>* 'ihffw, 

Extensile oprruiions 

'fhe Farm wim lirst. .-Uitited by thr t‘i 
veterinary Dcpariment, U, jjt lOlf as 
cattlc-breediiig ventre, Imj. in lirjl U ^ 
transferred to the Depart mmit of A.grietdfcu 
t IS now, a mixed ugrieulturai and cjitP 
breeding farm and covers an arc^a of 1 3 
acres of which 4.00 acres are under cultivak 

sin i‘n>asturo and jungle. There a 

81o cattle and buffafoes on the Fami tl 
(IctaiJs of which arc given in Tabic 1. 



■II 


1*11 


A. village cow and lier progeiiv 
sired by a pedigree bull issued 
by the farm 


Weaned calves 




Right : Murrah buffaloes 
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Table I ‘ 

GaUle at the MadJmrikimd Cattle-breeding Farm 


years , ^ 




Siielvling ; 
and other 
calves 

calves 

bulls 

44 

9 

158 

20 

4 

100 

4 ' 

•• 

■ 4 

24 

.. 



■bullocla 




ir> For show pur- 
poses only> 

24 Kept temporarily 
for distribution. 


A senior member of tbe Subordinate Agri- 
cultural Service is in charge of the Farm, and 
a qualified Veterinary Assistant Surgeon who 
had his postgraduate training at the Imperial 
Veterinary Research Institute is responsible 
for maintaining the animals in health. The 
primary objects of the Farm are : 

(i) Raising pedigreed Hissar and Murrali 
hulls for distribution to zemindars, goimhalas 
and breeding societies for grading iii> local 
cattle, ’'riie bulls are givtni on loan for lire 
period they remain actiyii after wliioh. tiusy 
are withdrawn, castrated and sold .-is bulloc-ks 
fbr work. 

(ii) The improvement of these breeds at 
the Farm by careful selection and line-breed- 
ing. 

'J'he area under eultivation provides all the 
fodder needed as well as some grains. Aver- 
ages yielfls of green fodder arti as follows : 


Hissar cows which were in very good con ■ 
clition and their milk yield wa.s as follow.s : 


Jowar . 
MaiKti 
Beaveem , 
Liicerm; . 
Oats 


280 iinl. iiiH’ aer<^ 
200 mO. ,, 

4{i0 nid. „ 

400 ind. ,, 

dOO Hid, ,, 


111 some fields benseem yielded over 1,000 
md. per acre in five, cntting.s. On nn average 
120,000 md. of fodder are luised on the Farm 
and a third of this is converted into silage. 

An interesting deformity 
The party first went to the main cattle- 
shed which is built on hygiemc priucii>les for 
cows in milk (Plate 25). There were 107 


Abowo 4,000 lb. 

Between 2,000—4,000 1]>, 
Between 2,000—2,000 11>. 
Bows in Oi’st lacation 
Below 2,000 Ih. 


The party tlieu moved towards the calf pens 
wliere calve.s were, accommodated separatidy 
according to age. The calves were in good 
condition (Plates 25 & 26). An interesting 
case of deformity of the hoofs was observed 
in a calf (Plate 26). In either of the fore 
limbs, there was only one digit instead of 
two, with no trace of an inter-digital space. 
It was said that the sire of that calf lias jire- 
viously produced two other calves witli the 
.same defect hut other progeny of this sii-i'. 
and of the dams of these calvi's were quil<.‘ 
normal. 

Ne.xt the visitors were shown tlie stud 
Hivssar hulls wliich were good sjiecimens of tlu* 
breed (Plate 26). The senles of ration in 
vogue for the various kinds of livi'stock at 
the Farm are given in Talile TI. 

Green fodder is given ad lib. and consis1..s of 
silage and berseem, oats, maize, jowar^ etc, 
according to the season of the year. 

Then the party was shown the Murrali 
buffaloes and a small nunibeT of Ponwar 
and Kherigarh cattle (Plate 26).' There 
were 61 buffaloes in milk. They were fair 


























ii- .'M f !]■. tUif! 

f. •»! 1 :.• - i r Juiij, 


!i- ih I Hi. ui^vsl' 

, i.r.U: aCi<w*"i tiinU-r limn. 

t Na .i'Jr.vt.t 

I ft {•' r«j*h‘ii'rJ gr.i?. 

'ii j sitv >‘ii . r* I'F. ro!t:!'r i« avails. 

• (* Mv ill iituiiiitiiaiH't 

5 >«( lit i*. fMilK I'll hi K Iti, 

j 1 1 s hi iuL 


,.\u . Dlrnfi'! HlliiVUfi liiir* 

K )■,• , 

Ih'fls.s , . . ■ alilfw. ' 


tiS '.i 1 ft. V,{si!}'( .liiltl*' 

JH 5ii"tn t4* 55,) V, 


examples of the breed and their milk )deld was 

silage ruiuh- in t.his -^vny v, ,s-, 

ie*i to be 

as follows ; 


sweeter and grCiUly rclisb'd. by the nj 

iimalft. 

Above §,000 Ib. . . . , 

Between 4,000 — •'5, 000 lb. . 

, ■■■, , ' '5 . , 

10 

Miifritimml experiniernfM 


Between 3,000 — l,<,i00 lb. . 

22 ' 

After Imich at the Fjiiin Res 

t House, 

Below 3,000 lb. 

! IS 

where a gay ^himknn had bctm pn 

1 np, the 

'POTAL 

01 

.sheds where niitritinnal t^vncrinieiiT,';; 

oinler as 


I t? A R solu’jiio a}V' hi |».'v<ur»'ss w<‘re usirt>f1, 
'.Regular milk records axe maintained by the rntlor rhe sf-litun*' ('Xyerbui-nr..'- h;a-p hf>f‘n 
Farm staff and have been checked by the cfindiscted i>y Mr N, i\ h.r^ ->?! li!.- 

Milk Recorder provided by the Imperial Conncil effcci' of birand 7o MOif ivi.LmeHM‘nt of 
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oil-cakes bad been taken up and linseed-cake, 
groiindnnt-cake, arhar chmii and gram are 
under investigation. 

In tbe afternoon Mr T. H. Naqvi, Deputy 
Director of Agriculture, Bundelkband Circle, 
was at home to the guests. The whole pro- 
gramme was a treat which the visitors greatly 
appreciated. On behalf of the visitors Mr 
Sam Higginbottom thanked the host for the 
tea and also for the successful arrangements 
which he, Mr 0. N. Vyas and the Farm staff 
had so Mndly made to make the trip interest- 
ing and educative. 

The Farm also grows fruits and some of 


the visitors purchased grape-fruits and maltas 
to take home with them. 

The excursion was a great success. It 


afforded an excellent opportunity for visitors 
to see how cattle-breeding was conducted 
under the auspices of the United Provinces 
Department of Agriculture, and the Farm staff 
no doubt benefited from their discussions with 
the expert visitors. 

The accompanying photographs were taken 
by Mr B. K. Badami, Director, Civil Veteri- 
nary Department, H. E. II. the Nizam’s 
Government. I am indebted to Mr T. H. 
Naqvi for details of the Farm. 


s 





The Month’s Clip 

THE CULTURE OF THE PAPAW* 

By J. D. J. Hofmeyr and J. 0. le Rotjx 
HortwuUuristSy Sub-tropioal Horticultural Research Station, Nelspruit 


T he papaya {Oanca papaya, ov 
papaw as it is popularly called in South. 
Africa, is indigenous to Tropical America, 
but its exact origin has not been determined. 
Related species grow wild in that country, 
and the papaw is believed to have originated 
from a cross between two of them. It is 
an .important crop and is at present grown in 
practi(jally all the .sub-tropical and tropical 
countries of the world. As a health-food 
the papaw ha.s few equals, and it should 
receive wider recognition in countries outside 
the tropics. 

-Description 

The papaw is a large herbaceous plant (5) 
with a hollow and fibrous trunk. The leaves 
are usually seven -lobed, two or more feet 
across, and are borne on long leafstalks, so 
that the general appearance of the tree is 
somewhat palm-like. 

The groves in South Africa are mostly 
composed of dioecious varieties (male and 
female flowers borne on separate plants) with 
a small percentage of monmcious types (male 
and female flowers borne on the same plant) 
intermixed. With the exception of fruit and 
flower characteristics, these sex forms are 
identical in general appearance. The ordi- 
nary male and female plants are representative 
of the dioecious types. 

Female (see Tig. I).— The flowers are borne 
on 'short stalks, 1 to 3 in. in length, in the 
axils of the leaves, and are characterized by 
the absence of stamens. The fruit may be 
•oval, pear-shaped or practically round. 

Male (see Fig. 2).— The typical male or 
staminate tree produces its flowers in clusters 
on long pendulous flowering branches. Each 
flower usually has ten stamens and an abortive 
pistil. Under certain climatic conditions the 

* Reproduced from Inarming in South Africa, Vol 
XIV, Ifo. 161, August 1930. 
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pistil may on occasions develop normally 
and the male tree may bear a few fruits, which 
are usually ououmber-shaped. 

Hermaphrodite (see Fig. 3).— The ordinary 
hermaphrodite tree is typical of the monm- 
cious types, which may produce various com- 
binations of male, female, and perfect flowers. 
(Perfect flowers are characterized by a well- 
developed pistil and stamens), Cucumber- 
shaped fruits are usually produced ; but round, 
pear-shaped, or irregular fruits may occur in 
the same cluster with the first type. 

The marked variation in the shape of the 
fruits on the same tree, and the low yield, 
are the chief objections against the growing 
of hermaphrodite trees on a commercial scale. 
The fruit of the female is fairly uniform and 
differs usually only in size, which character- 
istic, coupled with a good yield, makes the 
female the most desirable type to grow. It 
is dependent on the male, however, for the 
pollination of its flowers. Such pollination is 
essential for the subsequent normal set and 
development of the fruit of the female tree. 
Since the fruit produced by the male may be 
regarded as inferior, the only necessary func- 
tion of the male is to produce pollen for polli- 
nation purposes. 

Climatic requirements 
The papaw is a heat-loving plant and is 
very susceptible^ to frost. In South Africa 
it thrives best in a sub-tropical climate as 
exists mamly in the eastern Transvaal lowveld 
and hiatal, but is also grown in certam frost-^ 
free areas of the eastern Cape Province, 
though atmospheric heat is conducive to 
fruit development and quality sunburn does 
much damage to fruit that is exposed as a 
result of leaf reduction through frost, wind 
or other adverse conditions. 

^ Strong winds carrying sand and grit may 
injure the tender skins of immature fruits, 










^ ?*■*? =" t,, » f f ^ 


temperirtures, papaws ;, thrive but the frm^^ 
mar not colour up sufficiently when reaching 
maturity and may remain pale green.^^ Not-^ 


fruit, the lack of colour will affect 
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causine the white milky juice (papain) to 
ooze through the injuries. Stich damage 
renders the fruit iinsightiy and impairs its 
keeping qualities. It becomes necessary , there- 
fore, to consider such factors as natural and 


shown, however, that colour may be improved 
by selection (2). 

Seed nnd seleetion 

Since the papaw is cross-pollinated, the 
progeny is usually very variable, and therefore 
it is of the utmost importance for the grower 
'k to obtain his seed from a reliable source where 

selection has been in operation for a number 
of years. If such seed is not available, the 
grower must select seed only from the best 
trees, attention being paid to the following 
points : vigour of trees ; size and shape of 
fruit ; colour of ripe fruit ; thickness of flesh ; 
quality yield ; optimum spacing of the fruit 
‘ on the stem so that the shape of the fruit is 
not affected by overcrowding (1). The crop 
produced as the result of the first selection 
will necessarily be variable, but if the grower 
t persists with this selection programme he will 

be rewarded by an increasingly greater imi- 
j formity of the crop after each successive gene- 

' ration. This procedure has already been 

■ V juactised by some growers with considerable 

• success (2)., 

It should be mentioned here that the senior 
— -i author has already made considerable pro- 

gress in the breeding of desirable and true- 
breeding papaw varieties. Small quantities 
of seeds of these strains will probably be 
^ available for distribution to farmers after 

another two to three years of experimenta- 
tion. 

Soiv/ing o/ the seed 
Seedlings may be raised either in beds, in 


Hermaphrodite trees. Note the oiicumber-shapecl fruit 


[ PLATE 
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iinbil tlie top of the caa is level mth. the soil 
surface. The plant, together with the tin, 
is now lifted— there being no danger of dis- 
turbing the soil around the roots— and is then 
taken to the field. Here the tin is put in the 
required place and the plant together with 
the soil, is removed by exerting pressure on 
the soil in the tin. For an effective, operation 
of this inethod it is necessary to have the 
plants well-spaced in the bed, 

Beei-trays . — Since papaw seedlings are espe- 
cially susceptible to damping-off shortly after 
germination, the sowing of seed in trays is 
practicable only where this disease is not 
troublesome. It should he mentioned here 
that experiments have shown that conditions 
in trays are more favourable for the develop- 
ment of damping-off fungi than in beds. 
"Where seedlings can he raised successfully 
in trays they may be transplanted at any 
earlier stage than those raised in beds. The 
result is a low mortality of transplants even 
under comparatively unfavourable conditions. 

Beed-beds and seed-trays . — -A method com- 
bining the advantages of the growing of seed- 
lings both in beds and in trays eliminates 
most of the objections against either practice. 
Sow the seeds in beds in the usual manner, 
and transplant the seedlings to trays when 
they are about three inches in height. Most 
of the leaves should be removed on the pre- 
vious day and the beds well-watered to facili- 
tate the lifting of the plants. A tray, the size 
of a halved paraffin tin, has sufficient room 
for 30 scedLings. Water well and shade the 
trays for about ten days until the seedlings 
liave become established. They are then 
gradually exposed to the sun and the amount 
of watering is reduced for approximately ten 
days prior to transplanting. The seedlings 
are ready to be transplanted three weeks 
after they have been set in the trays. We 
have, found that very few plants are lost when 
this method is employed. 

Strong tins may be cheaply constructed from 
sheets of galvanized iron. 

Initial preparation of soil 

Though the papaw will grow fairly well on 
soils of low fertility, growers are warned 
against the tendency to produce this crop 


under such conditions. For the best results, 
a soil rich in plantfoods is necessary, and if 
the soil is defioient in any plantfood consti- 
tuent, suitable fertilizers should be added. 

The soil should be well prepared by plough- 
ing and disciing to obtain the required friable 
condition. To facilitate irrigation, the layout 
should be such that the rows will be on the- 
contour allowing a regular slope to 1 to 2 
per cent. The planting holes, a|)proxim.ately 
2 ft. ill diameter and 2 ft. deep, should be 
spaced 10 ft. on the square. About 1 to 2 
months prior to planting, apply one bucket of 
well-rotted kraalmanure and I lb. superphos- 
phate to each hole, and mix well with the soil. 

Transplanting anil thinning 

Since, on the average, about 50 per cent 
of the seedlings are males, that is unproductive 
trees, it is necessary to plant 3 to 4- seedlings, 
one foot apart, in each planting hole. Trans- 
plant only on cool and cloudy days or pre- 
ferably in rainy weather. The planting holes 
should be watered shortly before and imme- 
diately after the setting out of the plants. 
If possible the transplanted seedlings should be 
protected against the sun by means of grass 
shelters, until they have become established. 

As soon as the plants start to flower they 
are thinned out to one, and pccasionaily to 
two, per planting hole, in such a manner that 
there will be approximately one male to every 
20 females in the final stand. This ratio of 
males to females is necessary to provide ade- 
quate pollination for normal fruit develop- 
ment. Under favourable conditions ripe fruit 
may be picked off a tree one year from the 
time of the sowing of the seed. 

Care of established jtlants 

Established papaw plants are comparatively 
drought-resistant. However, to ensure high 
yields and sound fruit, and to protect the fruits 
against sun-scald, good leafgrowth should be 
encouraged by judicious irrigation. Some 
growers beheve that the quality of the fruit 
is impaired by irrigation during the winter 
months. This notion is, however, not sup- 
ported by the results of our experiments and 
is apparently not well-founded, when factors 
of low yield and sun-scald, as result of reduced 
foliage due to lack of soil moisture, are taken 



wrapping paper. 

For markothig iij.ui.er the Natioiiui Mark 
Sehtmu', the following regulations should be 
observed : 

Papaws must be graded as follows : 

1. (a) First Grade. — Papaws must be free 


*2*1 acres, 
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into conskleration; The frequency of irriga- 
tion during the dry period will depend on 
.soil climate and the size of the trees. In 
general, an irrigation every 2 to 3 weeks will 
bo sufficient. 

I'd our experiments, basin-irrigation has 
given excellent results. The basins are cons- 
tructed around the trees and enlarged as the 
plants grow bigger, so that the whole root- 

xone area can be irrigated thoroiighly. 

Tlu' f(U-tilizer programme will depend on such 
ffictors as natural soil fertility, nature of pre- 
vious fertilizer application, previous crops 
grown, and the condition of the plants. How- 
ever the following recommendations should 
serve as a general guide for fertilizer applica- 
tion. 

As soon as the plants have become estab- 
lished, a light top-dressing of qiiickiy-available 
nitrogenons fertilizer such as nitro-chalk, 
sodium nitrate or ammonium sulphate, should 
be given and its application repeated two 
months later. Under average conditions, an 
nimual application of approximately 10 tons 
of kfaalmanure and 700 to 800 lb. of super- 
phosphate per morgen* should keep the soil 
fertility at tW i’«q[^iked level ^ 

During the summer months, a cover-crop 
such ak suniirhemp can be grown between the 
rows. This will help to remove excessive 
soil moisture during the rainy season* will 
control weed-growth, and will maintain the 
organic matter and nitrogen content of the 
soil. 

Foot-cutting is harmful, and discing shouhi 
therefore lie resorted to instead of ])loughmg. 
Do not disc too deeply or too dose to tlie 
trees when fertilizers or cover-crops are- in- 
corporated with the soil 


Ifnrvestmg, packing and niurkefing 
'Pile harvesting season usually starts in 
April and May, lasts until the end of Decemlier, 
with the peak during September and October. 
In cooler climates the initial ripening of the 
fruit may be delayed till spring, in which case 
the picking season may extend to Jajiua.ry 
or February, Under favouabie growing con- 
ditions brought about by factors such as 
judicious irrigation during the dry season 


(May to September), a high .soil-fortiiitv level, 
and other cultural practices, the plants may 
continue to flower and set fruit, and thus 
serve to prolong the marketing .season, with- 
in limits. Yields may vary from 20 to over 
160 fruits per tree, depending on climate : and 
soil. ' ■■■ ■ 

The stage at which papaws are to be picked 
will depend chief!, y on the distance from the 
market and the season. Mid- winter fruit 
should be picked at a much later stage than 
spring or summer fruit, because of the marked 
effect tem|)erature ha,s on the speeding-up 
or retarding of the ripe.ni.iig process subsequent 
to picking. Fruits picked too early do not 
develop the required flavour, texture and 
colour, whereas fruit picked at too mature 
a stage will lack keeping quality. The best 
guide is to pick at the latest stage possible 
for the fruit to reach the cousumer in a sound 
condition. 

In order to reduce wastage, the fruit should 
be handled carefully during harvesting* trans- 
port and packing. The use of piokiiig-gioves 
will minimize fruit injiiries during piokihg, 
and will also protect the picker’s hands' against 
the milky juice of slightly immature fruits. 
Such juice, owing to .its strong' digestive action, 
may in the long run cause considerable dis- 
comfort. The picked fruit is placed in wood- 
wooi-lined lugboxes and carted to the pack- 
house to be graded and packed. 

The number of fruits per standard papaw 
box measuring 18 in. by 12 in, by 6 in. varies 
from 1: to 7 (deqicnding on size). Medium- 
sized. irait which allows th.e ])fU‘king of 6 fruits 
])er standard box is ])referred. It is inqjortant 
that the fruits packed in the itnlh'idual boxes 
should ].)« at the- suim^ stage*, of maturity. 
Papaw boxes must bo lined wdth woodwool, 
and the fniit packed firmly in woodwool 
with a thill layer of woodwool ])Iaeed on to[» 
liefore. the lid is. put on. For sending to 
distant markets, it is prelcrabie to wrap tlie 
indi^ddual fruits In ordinarv large-sized fruit 
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from bleaiislies, injuries and bruises. Fruits 
packed in tlie same box must be at tbe same 
stage of ripeness, uniform in size and of one 
variety only. Fruits must not be too green 
or too ripe, and the tlesb must be firm. 

(b) Fruit must not vary more than 5 per 
cent from the foregoing requirements in res- 
pect of condition and external appearance. 

2. (a) Only new and clean boxes must be 
used. 

(6) The boxes must be of the following 
external dimensions ; length 18 in., width 
12 in., depth optional. 

3. (a) Papaws must bo packed wrapped. 

(6) Boxes must be packed to full capacity. 

(c) Fruit showing signs of any disease must 
not be packed under the National Mark. 

(d) The count must be clearly marked on 
the boxes. Further particulars in this con- 
nection may be obtained from the Bureau 
of Domestic Markets, P, 0. Box 8045, Johannes- 
burg. 

Papain 

The milky juice which exudes from green 
fruit when the .skin is lanced contains the 
ferment papain, which is considered to be 
a very valuable ingredient in medicine as a 
remedy for certain digestive troubles. 

In the light of the unpublished investiga- 
tions of H. Van Elden of the Sub-tropical 
Horticultural Kesearch Station, Nclsj)ruit, and 
the experience of other workers, the procedure 
for the extraction and drying of p)a})ain may 
be briefly summarized as follows : 

Contrary to the general conception that 
non-metaliic, knives shoiild be used when 
lancing the fruit for the extraction of the 
milky juice, it was found by Van Elden and 
others that special steel knives may be used 
without discolouring the latex. A steel-bladed 
knife has the advantage that a clean light 
incision can be made rapidly, without getting 
any of the green chlorophyll in the exuding 
juice. 

The latex containing the papain is best 
obtained from Mi-grown, or nearly full-grown, 
well-developed green fruit by making 2 to 
4 longitudinal incisions not more than | in. 
deep. This operation may be repeated every 
3 to 7 days. It has been found that better 


yields are obtained if only a few incisions are 
made at a time, the tapping being done over a 
long period until the fruit is covered with inci- 
sions approximately 1 cm. apart. The flow is 
most abundant in the early morning. Very 
young fruits give a latex that is rather weak 
in digestive power, while ripe fruits give very 
little, if any, milky juice. In South Africa we 
have a more or less defimte period, from Feb- 
ruary to August, for tapping. 

Only non-metallic containers, such as glass 
or porcelain dishes, should be used to collect 
the latex, because the juice acts on the metal 
and becomes discoloured. Coagulation soon 
begins and the mass adhering to the surface 
of the fruit must be carefully scraped off. 
Considerable time and labour would be saved 
if a convenient and efficient vessel could be 
devised which could be quickly put in place 
to receive the juice, permitting the operator 
to proceed to the next tree in the meantime. 

The juice must be dried promptly after 
it is collected or decomposition, which des- 
troys the value of the product, will occur. 
Sun-drying is practised to some extent, but 
it is much more satisfactory to dry the latex 
in a properly ventilated oven operated at 50 
to55“C. 

One form of the drier (5) is about 3 ft. 
broad, 3 ft. deep, and 6 ft. long. The sides 
and ends are made of brick, and openings 
are provided at both ends, one for the flue 
and the other to admit fuel. A foot from the 
top, which is open, a sheet of iron is placed, 
and upon this one or two inches of sand are 
laid to modify and distribute the heat arising 
from the fire beneath. The coagulated juice 
is spread upon brown linen stretched upon 
frames, which arc made to fit the top of the 
drier. The temperature should nob exceed 
50 to 55°0., since great heat destroys the fer- 
ment. The dry and flaky material can be 
ground in a coffee-mill, preferably when the 
material is warm, and it should then be in the 
form of a light cream-coloured powder. This 
powder should be placed in bottles, which 
should be tightly sealed. 

Little information is available as to yields. 
Amounts of papain extracted per plant vary 
considerably ; 20 to 250 gm. per tree, or 
, from 60 to 350 lb, of dried latex powder per 



fruit is so Mgli on the trank tliat the cos 
of collecting the juice becomes prohibitive, 

Tlie price of the oracle product is in the 
neiLdibourhood of 10s. per lb. It is a debat- 
able point whether the production of papain 
in Houth Africa will be a paying proposition. 
Fiiciors which will decide this favourably 
are cheap labour and high yields. The la,ncing 
nperatiou, though it does not affect the quality 
of ilw ripe fruit (3), renders such fruit imsiglitly 
and hence unmarketable. 

Such fruit is valuable in processing (3) since 
quality only; and not outward appearance, 
is the chief consideration here. It is con- 
sidered that the collection of papain may 
become a profitable side-line in this and other 
countries, provided that it can be produced 
in conjunction with the manufacture of othei: 
liy-pi'oducts such as canned fruit pulp, con- 
serve, butter, chutney, jelly, etc. 

Uses of the papmv 

According to Liviugstoiie (3), ^■h^^ leaves, 
stems, roots and fruits of tlm ])apaw c;ui b(‘ 
put to fifty diiferent uses of wldch only liftee.n 
have so far been utilized. The fruit may be 
canned — as butter, chutney or jolly — be. crash- 
ed for soda-fountain use, or used as ice-cwcam 
flavouring or for syrups. The ripe fruit is 
frequently used in fruit salads or cooked as 
a vegetable. Bind and seed are processed 
for sale as a pickle relish. It is said iliat 
tough meat may be rendered tender by cook- 
ing it with green papaw fruit, or wrapping 
it in crushed papaw leaves. The fruit contains 
vitamins A, B, 0 and D which arc vital for 
health. 

The following recipes arc given by Pope (5): — 
Papaw Coclctail . — Cut papaw in dice or 
balls and serve in glasses with cocktail sauce 
and chipp ed ice. Or serve in the same manner 
with orange, lemon or lime juice, and a little 
sugar. 

Papaw Whip . — To cups of papaw pulp, 

add juice of 1 lemon, | cup sugar and beat 
into 2 stiffly-whipped whites of eggs. 

Papaw Pickle . — ^Make syrup of 1 measure 


nge ana rapaw 

papaw allow I measure oranges. Wash oranges 
well. Squeeze out seeds and juice. Put 
skins through a meat chopper and add to the 
juice, strained free from seeds. Add papaw 
pulp out in small pieces (without rind) and 
boil all together ; then add as much sugar 
as pulp. Boil again for lo to 20 minutes. 

Baked Papaw .—Gut papaw in halves length- 
wise. Add a little sugar and orange, lime or 
lemon juice, or a little cinnamon in place of 
the juice. Bake 20 minutes and serve imme- 
diately on taking from the oven. This is a 
vegetable. 

Green Papam Preserve.— Cut the fruit into 
slices. Peel and prick wmll on all sides. Cut 
into required sizes, put into lime water (1 
tablespoon lime to 12 ouj)s of water) and 
leave ovorniglit. Drain and place tiie. frail; 
in a ])oiIing syrup made of equal quantities 
of sugar and water. (Allow 1 lb. of sugar 
for every 1 lb. of fruit.) Boil until the fruit 
is f.rausparent and the syrup of the right 
eou.sisfcency. 

Green Papaw {Vegetahle.) — Papaw, as a 
vt'gtitablo, is not unlike vegetabhi marrow. 
'CLe papaw must be very green, i.e. the liesli 
still quite white. Boil rapidly. When, teiidor, 
strain, mash, or leave in little on])es. Add 
butter a.nd salt to taste. 

liiseet pest.s mid diseases 

Fortunately, the papaw has very few ene- 
mies. Insect pests are of minor importance 
and these will therefore not be mentioned 
here. 

There are only two papaw-diseases that 
are of anj'- consequence in South Africa, and 
these a, re described below. 

Foot-rot disease . — The gcuoral symptoms 
of this disease are the following : 

A marked reduction in growth vigour of 
mature plants, resulting in a yellowing of the 
leaves and, in extreme cases, complete defo- 
liation. Examination of the base of the trank 
will reveal that rotting of stem slightly above 
and below ground-level has started. According 
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a Pytliiinn fuiignSj becomes evident wlien 
ilio ])iaiit is subjected to unfavourable growtli 
coiulitions aucli as poor drainage and poor 
soil iVrtilit.y. When these unfavourable fac- 
tors are remedied the disease may be easily 
controlled. 

The Pytliium fungus is sometimes very 
trouldesome in seed-beds where it may cause 
dampiug-oft' of the seedlings. To control 
dain])ing-off, it is advisable to sow the seed in 
clean soil, if possible, water only in the early 
morning or late in the afternoon, and provide 
good ventilation. 

8tem-rot {Anthracnose ). — The Plant Patho- 
logist at the Sub- tropical Horticultural Be- 
searcli Station, Nelspruit, states that this 
disease appears in three stages on the papaw, 
viz. on the fruit, causing a rot in black round 
spots from ^ to 3 in. in diameter ; on the 
petioles ; and on the trunk. Infected petioles 
will remain attached to the tree after maturity, 
whereas healthy ones will fall off. The fungus 
may gain entry into the stem through such 
infected petioles. The rotting of the stem 
due to antliracnose differs from that caused 
by Pythium (described above) in that the 
infection in the case of the former is usually 
well above ground-level, whereas in the latter 
case it is at or just under ground-level. 
Control measures 

Bemove and burn infected petioles ; if the 
infection is bad the trunks may be sprayed 


painted with Bordeaux paste, which is made 
by mixing Bordeaux powder with raw linseed 
oil. 

Any further information relating to the 
culture, of the papaw may be obtained from 
tile Chief Horticulturist, Box 994, Pret,oria. 
Those who desire advice in connection with 

(1) diseases of the papaw, and (2) insect pests 
attacking papaws, should communicate w-ith 
(1) the Principal Plant Pathologist, Box 994, 
Pretoria, and (2) the Chief Bntomologi.Ht, 
Box 513, Pretoria, respectively. 
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to Wager (0) the disease, which is caused by with a 4-4-50 Bordeaux mixture; in severe 

cases the infectexl portion is cut away and 



New Books and Rev iews 


Tropical Citrus Goitwre ^ _ 

■Pi' P P S Stephenson with an introduction 

Yi;. ito. 

Harmons and Crossfaold, Ltd. P. O Box 
r,9. Colombo. 1940, pp. 82, Ks. 3-6) 

SHE manual of Tropical Citrus Culture 

is the fruit of Mr Stephenson’s practical 
experience in citriculture in the Uva 
Uplands^ Ceylon. He presents m this little 
liook in a very simple manner, advice on the 

problems confronting the local ciiltivator. 

The chapter on contour terracing, drainage 
and irrigation will, however,! nterest equally 
growers in other parts of India, who have 
to deal with undulating landscape. 

The chapters on disease and pest control 
are more exhaustive than others and cover 
nearly one-third of the book. The author 
has rightly laid more stress on thi.s aspect of 
citriculture in view of Ceylon s peculiar climatic 
conditions that favour the breeding of mo.st 
diseases and pests of citrus. In view of the 
extreme dearth of literature on the .subject 
pertaining to Indian conditions, this little 
hook of a practical and popular nature will 

be w'eleonaed by all. [I^- 

* 

Proceedings of the Third Meeting of 
the Crops and Soils Wing of the Board 
of Agriculture and Animal Husbandry 
in India 

(Manager of PubUcations, Civil Lines, Delhi. 

1940, pp. 213, Bs. 340 or 5s. 9d.) 

I N December 1939, the Crops and Soils 
Wing of the Board of Agriculture and 
Animal Husbandry in India held its 
third meeting at New Delhi. It will be 
recalled that the Board of Agriculture and 
Animal Husbandty is a sort of annual Parlia- 
ment of agricultural workers and adminis- 
trators from the whole of India ; that it is 
divided into two wings (Crops and Soils Wing 
and Animal Husbandry Wing) ; and that these 
meet in alternate years. The proceedings 
of the Third Meeting of the Crops and Soils 


Wing have just been published. It was opened 
by Sir Jagdish Prasad, then Hon’ble Member 
in charge of the Education, Health and Land.s 
Department, whose speech dealing with the 
importance of research even in war-time 
received considerable notice in India, in 
England and in America. The following main 
subjects were discussed in the meetings which 
followed : 

(1) .Soil conservation. 

The problem of the phyvsical basis 
of soil structure and its relation 
to tillage and manuring. 

(3) Vernalization. 

(4) A review’ of wmrk on agricultural 

economics in India and considera- 
tion ..of the application of results 
obtained from such investigations 
to future agriciiltiiral develop- 
ment. 

(5) Plant virus diseases. , 

(6) Plant hormones and their applica- 

tion in horticulture and the plant- 
ing industry. 

(7) A critical examination of the com- 

paratively low yields per acre 
obtained from the major crops of 
India in comparison with other 
countries where similar crops are 
cultivated with a view to deter- 
mining whether a re-orientation 
of agricultural w’ork in India is 
required. 

(8) Control of insect pests. 

(9) Becommendation of the Conference 

of Ministers on Agricultural Market- 
ing, 1938, regarding the .setting up 
of a Standing Committee for Crop 
Planning under the Imperial 
Council of Agricultural Be.seareh. 
Report of a Preliminary Sub- 
Committee, 

The original papers on these and the dis- 
cussions are given in full. The volume like 
its predecessors is a valuable compendium 
of up-to-date information and opinion on the 
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important subjects wMoli it discusses and 
is a useful reference book to all interested 
in the progress of agriculture in India. 


Poiijab Agricultural College Magazine, 
VoL VII, May-Juls’- 1940, Nos. 6~7, 
Insect pest number 

By Khan A. Rahman, B.Se. (Edin.), Pli.D. 
(Caniul).), E.R.E.S. (Tlie Punjab Agricul- 
tural College Cooperative Supply Ltd., 
Lyallpur, pp. 98, Re. 1) 

T he Editorial Committee of the Punjab 
Ayrkidtmal College Magazine are to 
bo congratulated on the attractive 
Insect Pest Number in a combined issue for 
the months of May, June and July, 1940. 
It deals with most of the important insect 
peats of crops in the Punjab and gives full 
and up-to-date information not only on the 
life-history and habits and damage caused 
by each pest, but also various approved practi- 
cal methods of dealing with them. The short 
notes on the identification of the insect pests 
—though intended evidently for students of 
entomology-— -are given, as also information on 
such natural enemies as are efficient in control. 


The insect enemies of many important crops 
of the Punjab have been dealt with suoli as 
those of cotton, sugarcane, rice, grain, vege- 
tables and fruit trees and also of stored grain. 
General pests like the hairy caterpillar* 
white-ants and the desert locust have also 
received attention. At the end, very useful 
material on insecticides and sprayers and the 
other appliances in treating attacks of insect 
pests add to the value of the publication. R 
will doubtless serve as a nucleus for a hand- 
book of Punjab crop pests. 

In the preface the author pays a very 
handsome and well-deserved tribute to the 
organizing powers and enthusiastic work of 
Khan Bahadur M. Afzai Hussain who was 
responsible in bringing the Punjab Ento- 
mological Section to its present pitch of high 
performance during a period of 18 years, and 
a long list of entomological publications 
issued from Lyallpur since 1939 (issued as a 
supplement) would show that the author 
himself has been in no way less enthusiastic 
in upholding the high traditions set up. 

While the general get-up and illustrations 
given are excellent, one may perhaps regret 
the printing mistakes, most of which, however, 
have been corrected in a list of errata. 

[Y. R. R.l 



Rag Bag 


Murat propaganda 

M TTCH iniiiroveniBnt in Indian agricixl- 
tnm can be achieved by a large 
amount of well-arranged and vigorous 

propaganda work. The success of propaganda 

depends on the personality of the workers 
inst as great teachers make a great college 

For this we need trained workers who will 
really mix with our farmers. The work might 
be conducted on the following lines : _ 

i. Eesults proved fully at the district or 
provincial farms or by the workers of the 


farmers will hold discussions right on the plot, 
and the guides and trained workers should 
help them in solving their problems. By 
farmers’ excursions the Government farms 
will be advertised. Those farmers who did 
not hear the names of the Government or 
district farms will know them too. All such 
farms should not be maintained for mere show. 
They should be judged by their practical 
utility. 

iv. Some of the trained workers will be 
travelling agricultural lecturers. Each of them 
imperial Council of Agricultural Besearch will he furnished with a hand-bag which will 
remain embodied in reports. In my opinion contain samples of soil, litmus paper, one 
the results should be illustrated by trained glass-stoppered bottle containing hydrochloric 
workers with charts, and lantern slides and by acid, picture postcards and charts on improved 
holding meetings in villages or farmers’ cities at methods of farming, folding postcard and 
least for the benefit of the illiterate farmers. chart-hangers, publications on agriculture for 
ii Trained workers should go to plant the free distribution, etc. These travelling lecturers 
departmental improved seeds on a farm of will give illustrated talks at parks, at vege- 
one ryot at least in each village and should table mai'kets, at railway stations and in coni- 
advise the farmers to do the needful till the partments while the train is in motion. They 
crop is harvested. If there be any loss under will also give demonstrations, as the following, 
the supervision of the trained workers the Gov- The lecturer moulds a sample of moist soil 
ernment should pay for the loss to the farmer, into the form of a ball. He breaks the ball 
But if there be no loss, rather profit and higher in two, inserts a piece of blue paper and then 


yield than the farmer usually gets, the farmers 
will take that as a lesson. They themselves 
will s])read that news amongst their brother 
fanners. Our farmers are generally declared 
to be conservative, but they are not. 
Tliey can gras]) anything which they find is 
worth trying. Much depends on the way 
wc adopt to convince them. 

Hi. We will ask our Government to hold 
farmers’ excursions from each district during 
the season to the provincial agricultural 
experiment firms. The Government in co- 
operation with the railway companies will 
make arrangement for special trains for 
bringing the farmers and their families from 
every paj-t of the province free. When 
the parties arrive, the Exi.)eriincntalist of 
the farm or trained field worker will guide 
the visitors and explain all the experiments 
that are being made on the plots. He will 
remember that he is explaining to them the 
newer and better facts of agriculture. The 


presses it firmly together. If the moisture 
of the soil turns the litmus from blue to red 
it will indicate that the soil is acid or sour. 
He then takes another sample of soil and pats 
it into a cake ■with a hollow in the upper 
surface. He then uses the hydrochloric acid 
to test the soil for the presence or absence of 
limestone by pouring a lew drops of the hydro- 
chloric acid in the hollow of the, cake. If 
there be any foaming or effervescence, it will 
indicate that the soil contains limestone, ^ 
When I travel by train I carry lanteni slides, 
picture postcards on improved methods of 
fixrming, charts, etc. and try to create ah 
interest in agriculture amongst my fellow^ 
passenger,?. Thi,s way of preaching the gospel 
of scientific agriculture to every child will 
make him interested in farming. 

If the propaganda is rightly coiidiicted the 
results will be 'W’-onderful. — S. Sinha, B.Se., 
Senior Professor of Botany, Berhamporc 
College, Bengal, 
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IMPROVING AGRICULTURE 


A t tlie basis of all arts and industries 
lies tbe production of the raw materials 
without which neither life nor civilma- 
tion is possible. Such raw materials come 
directly or indirectly from the earth or the 
sea, and of all the groups of raw materials 
those derived from agriculture and animal 
husbandry are the oldest and most important. 

This is a census year and we slial! in due 
time be informed what proportion of people 
in this country is employed in' agriculture and 
animal husbandry or is directly dependent 
thereon. : At the; last census this, percentage, 
was 67 (Census of India, 19S1 ). 

The following figures showing percentages 
of the population dependent on agrioulture 
(including animal husbandry) as a livelihood 
in some other countries are given for compari- 
.son. These figures are of course taken from 
statistics* 'prepared, before, the present world 
upheaval.' ' 

Percentage of the ' . 
population dependent 


oil' agriculture 
6 

. 28-7 
22 
36*6 
28-8 
47*7 
■80'-: 


(1) United Kingdoiiv 

( 2 ) Canada A . ' . 

.:,A(3)';U.'''S.: ... ' 

(4) Prunoe . . . 

(5) Geraiany . . . 

(Syitabf . . . 

(7) Turkey . . . 

: ■ Ab dapan . , , , „. 22 , , 

*** Referenecs ; 

(1) , (4), (o) & (6) — League of Nations ! European 

Oonferonco on Kural Life, 1939 : Series 
No. 3. Po2)ulaiio7i and AgricnUare, etc. 
(Document No. 1), p, 8 

(2) Canada Yearbooh, 1939, p. 187 

(3) American Yearbook, 1939, p. {JG2 

(7) Foreign Agrieuliure — Issued by U. S. Depart- 

ment of Agriculture, VoL IV, No. 4, April 
1940, p. 223 

(8) Japan Yearbook, 1938-39^ p. 44 


Previous to the present war there had been 
a growing emphasis on the improvement and 
development of agrioulture particularly in 
countries aiming at self-sufficiency. Any 
traveller in Germany in the years just before’ 
the war must have been struck by the way 
in which every available scrap of ground was 
being used to grow either wheat or potatoes, 
and with the concentrated drive to get as 
many people as po.ssible (including students 
and holiday-makers) into the fields for work 
at the time of the harvest. ' 

In Grea,t Britain there has been, since the 
,war began, an ' agricultural revival,: . and ; in a 
series of recent trenchant articles in TM ffidd 
Lord Addison has dealt with the past, pre.seiit 
and future of British agricultufei Extracts 
from some of these articles have been quoted 
.in Indian Earmikg.; ■' 

In India the need is plain for whole-hearted, 
continuous and increasing attention to agri- 
culture as the basis of national life and wealth. 

' Many departments of Government are con- 
cerned with the agrioultiirist- Of these the 
Agricultural and Veterinary departments of 
provinces and states are ' specially charged ; with 
the work of helping him in his task of prodiic- 
tion, and also to some extent in helping him 
to realize a fair cash value for Ms products. 

' la their short lifetime these departments on 
their observation and research side have ac- 
cumulated a great body of knowledge, and on 
their propaganda or ‘ extension ’ side have 
been able to pass on a great deal of this to the 
cultivators. 

The most recent of extension methods is 
dealt with in this issue in the article entitled 
* The Project System Bridges the Gap L The 
example of such a project (that put up by the 
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NEW YEAR HONOURS 


T he New Year Honours List includes 
several names connected Avith. service to 
agriculture and animal liusbandry t 

To he Coinpanion of the Order of the Indian 
Em.'pire 

Akchibald Macdonald Livingstone, Esquire, 
M.C., Agricultural Marketing Adviser to 
the Government of India. 

To he Gomnander of the Order of the British 
Empire 

Lieutenant-Colonel Chaelbs Allan 
MacLean, M.C., Indian Agricul- 

tural Service, Cane Commissioner, Bihar, 
and Officer Commanding the Bihar Light 
Horse, A. F. (L). 

To he Officers of the Order of the British Empire 
SuKUMAE Basu, Esquire, Indian Civil Service, 
Secretary, Imperial Council of Agricul- 
tural Research. 

John Reid Haddqw, Esquire, M.R.C.V.S,, 
D.V.S.M., Indian Veterinary Service, 
Veterinary Research Officex-in-Charge oi 
Serology, Izatnagar. 

To be Members of the Order of the British Empire 
Cecil Joseph Bocakeo, Esquire, Assistant 
Secretary, Indian Central Cotton Com- 
mittee, 

Khan Sahib Khwaja Ghulam Hasan, Cattle 
Show Officer, All-India Cattle Show Com- 
mittee, 

Knighthood 

SoKABJi Doeabji Saklatvala^ Esquire, 


| | || III . ...j| 

Original Artictes 


THE PROJECT SYSTEM BRIDGES THE GAP 

Bj W. Bxjens, OJ.B., D.So., I.A.S. 

AgriGtiUural Commissioner with the Govmim&nt of India 

‘ It must akuays he remembered that agricultural improvements require intelli- 
gence and care and that something more than the conversion of the individual is 
needed. The new methods must he welded permanently into rural econo my d — 
A. Eotoart? awe? (?. I-. 0. Iiidian Agriculture, 19-37. 

‘ The better ment of other conditions in rural India can only be seeiirecl by the 
coordination of many factors, and the most important is the increase of the wealth 
of the farmer, the resultant of a combination of the many features which tend, to 
higher production, the better marketing of lohat he grows and the creation of sub- 
sidiary interests which can in some way or the other add according to circumstances 
to his increased wealthd—-R. G. Allan, An Oiitlmo of Indiaa Agriculture, 1940. 


A t recent meetings of both the Advisory 
Board of the imperial Council of Agri- 
cultural Research and of the Indian 
Central Cotton Committee there has been a 
good deal of discussion regarding what we 
are now calling ‘ projects During the meet- 
ing of the Indian Central Cotton Committee 
at Lyalipur (Punjab) in November 1938, 
Sir Chunilal Mehta asked the writer to draw up 
the outline of a scheme on wdiioh money could 
be usefully sjient in Bombay. The writer 
suggested tiyiug out on cultivators’ holdings 
improved systems of cultivation. Follow- 
ing up certain rocoinuiendations in Sir John 
Russeirs report, Sii' Chuiiilai Mehta emphasised 
the need for this typ(> oi' work !K.)t}i in the. 
Indian Central Cotton Committia^ and in the 
imperial Council of Agriciiiturai Research. 
In March 1939, the Indian Ceutral Cotton 
Committee had before it the recommendations 
of a special snb-i‘om.inittoe upj)ointed to 
examine and report on the present position of 
Indian cotton. Among the recommendations of 
the special sub-committee were the. following : 

‘ The Committee notes that, while as a 
re.sult of the Joint efforts of the Indian Central 
Cotton Committee and the provincial Depart- 

In some papers these have i)cen referrod i,u as 
model projects. It is hotter to omit the \^•ord ‘ ni<j<l(;l ’ 
as the adjective may tend to give a sonso oi' artili- 
ciality. A project is essentially practical. 


ments of Agriculture, some improvement in 
the outturn of cotton per acre in India has 
taken place, the yield still compares very im* 
favourably wdth other countries and in many 
areas is extremely low. It, therefore, recom- 
mends 

(i) the starting in major cuttou -growing 
tracts of cotton cultivu.t;ion projects which 
would be c ompiete holdings or preferably 
villages managed and cultivated by the cul- 
tivo;tors themselves according to the best 
system advised by the local Agricultural 
De])artmeiit and whm'o tlie results of research 
work could }>e (wmcentratcal in practice and 
deitioustrated to growers under ciill.ivators’ 
coiiditious with the improved type or types of 
cotton best suited to each tract, 

(ii) tlie keeping of account.^ giving informa- 
tion as to the expenditure and income of the 
projects referred to above. 

Tire Comniittce further 3;ecoinrueud.s that 
sucli work should )>e carried out by the pro- 
vincial Departments of Agriculture in colla- 
boration with the Indian Central tlotfcou Oom- 
mittec in selected holdings or villages.’ 

Schemes to be eo mpreheiisive 

At a later meeting (August .1939) the Agri- 
cultural Research Bub-Gommitteo of t he Indian 
Central Cotton Committee recommended that 



iia 
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such projects should not be confined to one 
croi> but should include all the crops grown 
in a holding and that such schemes should be 
worked CGnjointly with the Imperial Council 
of Agrionltural Eesearoh. It was then agreed 
that in regard to recurring expenditure the 
distribution should be on the follo^ving basis : 

60 per cent to be borne by the provincia! 
Governmentj 

25 per cent to be borne by the Imperial 
Council of Agricultural Eesearch, and 

25 per cent to be borne by the Indian 
Central Cotton Committee. 
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pages of the journal of that Service, Soil Oofi' 
servation, Skie given many examples of plans 
and drawings of holdings where changes have 
been planned and carried out and in which 
the bulk of the work has been done by the 
farmers themselves. 

It is inevitable and even desirable that in 
different provinces and states projects should 
to some extent differ, but the basic idea must 
be everywhere the same. There also must 
be some way of judging the success or other- 
wise of a project. Should the improved system 
catch on among other farmers in the neigh- 
bourhood and be adopted by them of their 
own accord, there could, of course, be no 
better criterion of success. So far as esti- 
mating success numerically or quantitatively 
is concerned, the best test will probably be to 
find out whether the calculated increases in 
yields have been obtained or not. In some 
projects it is intended to have some simple 
form of book-keeping. 

Anyhow, the schemes if approved by the 
Governing Body of the Council, will be 
launched next year and, apart from the actual 
good which they will certainly do in the 
villages where, they are situated, they wail 
form an important experiment in that brid- 
ging of the gap between the research station 
and the cultivator which has been so stressed 
in recent years, 

APPENDIX 

PKOJECT FOR THE DEMONSTRATION 
OP AGRICULTURAL IMPROVEMENTS 
IN A VILLAGE IN AMRAOTI 
DISTRICT, BERAR 

'riic most iiiiportjint foaturo of the agi-iculture of 
JJeriii: ia the oonceiitration of irottoii enltivation.. 
J.)i]riug tlio bo(nn period of the ‘ tweniies ’ as inueh 
as 50 per ociit of tho niltivated laud grew cotton. 
Diiriag the past quitifpionniiiiu the acreage has fallen 
appreciably but is still about 2'7 million acres, repre- 
soufciug roughly 11 per cent of tho area in British 
India, Tlio production is about 5 lakhs of bales 
annually. 

Oottou is grown as an unirrigated monsoon croj) 
and is sown with tho onset of the rains in .func. TJie 
rains eontiiiuo till about the middio of Noplcmbor and 
from then onwards the croji is dependent upon iJie 
moisture stored in tho soil. In normal seasons and 
uith good cultivation, the rich and retentive soils of 
Berar are able to sustain the <Top fairly w'oll over 
the growing period, Sometimes occasional showers 
iU'f: received in October and November, but generally 
these do more harm than good for cotton. Oeneraily 


speaking, more damage is caused by too much rain 
than by too little. 

36rar has two distinct tracts— the ghats and tho 
plains, Ihe rich and retentive soils of the plains is 
the famous black cotton soil which has made cotton 
cultivation a success in Berar in the past in spite of 
the short ra,my season. The ghats have a lighter soil 
but have the advantages of a heavier rainfall and 
cooler climate, 

The cultivators, particularly of the plains, are 
intelligent _ hardworking and thrifty. They are 
always vvilling to adopt improvements when con- 
vinced of the advantages of so doing. In many 
respects the agricultural practices of Berar show a 
great improvement over the rest of the province, 
Nevertheless, there is groat scope for improvement. 
Outturns in gpnoral are low. The soil: is subiected 
to erosion which, in some parts, is so serious as to 
threaten all prospects of successful crop production 
in the near future. Rotation is neglected; manurial 
resources are not conserved, and cultivation is per- 
functory. Excessive devotion to cotton has in recent 
years brought the cultivator to the verge of bank- 
rupitcy. 

The groat cotton boom of the ‘ twenties ’ extended 
cotton to all grades of lands and this has resulted in 
reducing tho outturn per acre ; while the continuous 
cropping of all good land with cotton has resulted 
m impairing fertility very considerably. The un- 
favourable seasons, poor outturns and fall in 
prices which characterized the past decade have 
brought out very clearly the evils of this unbalanced 
economy. The need for a readjustment of farming 
policy and for an improvement of agricidtural prac- 
tices appear imperative. Agriculture must be made 
more efficient and romimorativo. The means sug- 
gested for bringing this about are as follows ; 

(a) A substantial reduction in the' area imdor 
cotton. 

(b) Increasing per-acre outturns of all crops by 

an all-round improvement in farming prac- 
tices. » A 

(c) Reducing cost of jiroduction of crops. 

(d) lutrodueiug mixed or diversified fanning 
and thereby enabling the cultivator to grow 
more of what he w‘an,ts for his own con- 
sumption, to have more lines of cash income 
and to establish a more stable agriculture by 
paying more attention to the maintenance 
of soil fertilitv by producing more maiiuro 

and by growing re, storative crops. 

Tho scheme outlined below is formed against this 
background and is in some respects a departure from 
the normal agiicultural economy of Berar, The 
reduction in the area under cotton, the introduction 
of stock fanning, and tlie emphasis on rff&f crops are 
intended to wean the cultivator from his dependence 
on a single money crop ami to introduce an element 
of stability in the rural ci’ouomy. 

It is 'pi'uposed to locate the scheme in the villivn) 
of Shirala in Amj-aoti district. TJiis village is very 
typical ol tlie conditions in the Berar plains and is 
also suitable for rahi cro}).s. Tho area included in 
tho project will bo about 300 acres embracing 10 to 
12 holdings. 

PfiooitAMME Ol’ Work 
1. Land development 

{«■) Pi’oviding aurfaco drains for removing excess 
wateiv 
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(b) Providing field i'Diliunkinontfi along coiitoTit 
linos for tho prevention of soil erosion. 

(c) Levelling wherever necessary. . _ 

(d) Planting vmnvl grass on the sides ot dnuns 

and embankments. , 

(e) Eradieation of perennial weeds like kumfa 
and kann. 

2. Bv.iltUng mljcriilihj 

A, Conservation of all iiuuiurial resoureus aiwl 
manuring on an approved plan-— 

(a,) Preserving fanuyurd manure by popnla- 
rizing the use of pits. 

(/)) Preserving urine by the dry cart h system. 
{(■) Utilization of all farm waste for pre- 
paring ennipost manure. 

{d) I'se of fertilizers foj- top-dre.ssing cotton, 
mainly as a tonic after adver.se weather. 

B. Kotation of crops.— A throe-eour.se rotation 
will bo followed. 


Area in acres 

Isl Vear 

2i;d Year 

Sr<l Year 

10 

Cotton 

Jimmr 

1 (iroiunlfint 

\ llitbi 

10 

1 i Uromuiiiut 

il 


i llabl 

1 j- Cotton 

Jmfiir 

10 

Jowar 

1 CrouiKiniit 

1 Jialti 

I- CfUton 

J 


0, More extensive eiiltivation of imlses and 
other legumes -with a view to inerimsing the 
food supply and iinjiroving sttil lertility. 

a. Use of iiii%wovc,d seed. 

(Jotton — ^Ateruin 434. 

It may not bo safe to j)uti all the area 
under a single variety on account of the 
vagaries of climatic condition.s. A certnin 
percentage of the area may- therefore be 
})Vtt under other appro%'ed varieties sneh as 
Jhiri 107. 

Grain jmvar — VarioCv Snoner whii'li is a higher 
yioldor than local varieties. 

Poddm* jowur— -./omar is not now gnnvri as a fodder 
crop. Baomr ami Bundia varieties will lie 
grown for fodder. 

Groundnut-— Variety Alv 12-24. 

Wheat — ^Variety Banaipalli, 

This variety recently introduced from 
Bombay has been found to do well under 
Berar conditions. 

Tar— EB3 which is a wilt-resistant variety. 

Gram — Variety Ko. 28. 

4, Improved methods of cuUmdion 

(rt) One-third of the area will bo jdoughed every 
year with an Inertion plough. Ploughing 
will be given to rabi and groundnut lU’eas 
and will be followed by a disc harrow. 

(b) Harrowing four times by using tho local 
hakhar (blade harrow) for preparing soedbed. 

(c) tjeed treatment. 

Cotton will bo treated with Agrosan or 
other snitablo starter boforo sowing. Where 
tha seed is known to be infoeted with insect 
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H ib (ti 5 1< -sit d 
|t(«hi4i unit. 

d Hiflj I Mppt‘r 
tlOlH 


In < 

• .!» a » iie 
luad f!<e 
( fUii*'. 

i--r sij 


_4 ' i * ». j'H’ldH 

1 la lioctl 

. : /. i'll I tt llli'h 

‘ihi. troj-jiHl- 


Ui'i 


Imi' InillMoriii. Jmiia ' 

V iill MSlphi!!' IT " 

GfOUUtll’Ul .-e' d H ill ' > 
su!|tlial»' htihiiiiU! t‘>r pi* 

birfie!. ■ ^ . 

. (d) Moving- -f, wi'l In 
Hlarb f a ? 

i- !>< '‘-H 

S'aUft Ulii\' tV’ ilU' ■ 

.seed (hi!! be ii-.ai 

, imt. .... 

to 

Uonoii- -te jii. 
bi'l uiTii jibuii'-.. 

Gutundnuf- 12 n,. b* !«('•, ij u w 

it in. bfiH'ceit jdituih. 

The u'-tmi ja.i'-tite ni hr -'"H 

H,'> lb. Tbl'. yiv* -• > x‘-^y 

A 'iced raf<i <d SU lb. Miii ht 

{train IH in. b(’fu»'en Jt.iwfj «imi 

b in. bet\u>« n plants. 

ft is a praefieeb with sorttn cultlvilt**!-.'-. ji) 
■.m'oh -i .small pcT't-nlage «d or t’lid 

either in iitsea ;db'ni.if tng nitb jiHcnr t»r 
ntixeil with Juictjc. jids .i ps<utii'(< 

IVoin the jadut 'tf s-i nuiJ ItftnirT, .lUil 

will be iolimved. 

Koibh* r -I'l 1!}. l.s'tMM'ft usjnjj 

It sci'd rat*’ oj 2(i lb. 

(f) Interinhun' Mu.viiitum ,siiv,ust;i;„i- v^ntl be 
iak*'Ji td all tippiutunitie-: twr nit<T. tilturc 
jiiViirdcii ity bleaks lit fh*' luan.-m.u, jm- 
jirtiied Akitl.i wtU be osMi, 

!;/) Weeding -‘riii.s ivdi be deie' aiter im'-j'.til- 
liire a.-, »d'b-ti a - . 

(/i) lloguing- -Ail i.ttnm m-td,'. nil! b<. 

ly itiguod fnr m.utitairiing ptnity (.*)' ike 
variety''. ■ 

(i) ('iciiu pieking uf eet'o.J. 
tj) Threshing — {.'lean and Hfibnjade thn-.-king 
ilooi'.s will be ii.wd for tb!'<-sbii)g J'*'/'*;/. wheal 
and other graiu.^ to avoid asiinixtuio ol 
dirt. 

(/:) Wiim<.>w tug --A ’witintoier will be n.-joU in 
ciiso of all grail!'- and puLc.-i. 

(/) iSti,(rag«: id' prodare -.M! gntism w ill bo iumi* 
giited witli i-;trbi‘!i bisui[>!iM'* oj- other suit, 
able fuinignui bebue wloj-ing, and airfjghi 
i-ontaine.fij will be tt.-eil. 

u. /iitrofluriiim nf din I'eijitd pinnitnj 

'flit! aim i.s ti* bring iibniit a baltin'e . i.iji 

lanning ami sfoek btrmitig. U is iiopcd ih-d this 
will not only ineri-ase the (iult iiteoiie- et llf iidti- 
vator but will also t!bimat*-h rcKuit in ..t;i .til-nunid 
imju’ovomcnt ofeattle in gtmtTal. 

(i) Eaeh hohling will maintau) milk tiuilabn’s or 
cows on the basis td'two lo four milk animals 
for 30 aeres of land. Buil;ibn-s of tho hteal 
Berari breed will be seb'cteiU Some of the 
euitivators tdready piisses.s buffabnt.',. Gov- 
erumicut will bo afijirttaohi’d to grant teccari 
' loans f<*r the jiurthaso of \vhatev«,;r extra 
, . stock is required. 
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(ii) Slaintonaneo of a stud bull ou a cooperative 
basis. 

(iii) deeding standard rations to inileh animals, 
yilago will be prepared and oil-cakes will 
take tlie place of cotton seed. Kadhi will 
be chaffed before feeding. Groundnut fodder 
will be preserved for feeding. 

(iv) Castration of inferior stock and elimination 
of uneconomic animals, 

(v) Cultivators who have no objection to keep- 
ing poultry will be encouraged to do so. 
Suitable poultry houses and Leghorn cocks 
will be provided. 

Q. Subsidiary hidusiries 

(а) Production of ghee — Improved methods wdll 
be popularized^^ A separator will be pro- 
vided and will be used by all the cultivators. 
Metal vessels will be used in place -of the 
local earthen pots. 

(б) Rope-making will be encouraged. 

7. Organization of mltivators 

A. A village farmers’ society will be organized on 
cooperative lines. It will take up tlie following 
functions : 

(1) Cooperative purchase of all agricultural 
requisites such as manures, seeds, imple- 
ments, fungicides, etc. 

(2) Cooperative sale of agricultural produce — 

Cotton and groundnut will be pooled and 
graded before selling. The sale of ghee 
and eggs will also be undertaken on a co- 
operative basis. 

(H) Crop protection — Watching of crops, pre. 
vention of damage from wild animals and 
protection from diseasfjs and pests will be 
undertaken on a cooperative basis. 

(+) Cattle improvement— Maintenance of a stud 
bull and arrangements for castration and 
inoculations will be done on a cooperative 
basis and will embrace the whole village, if 
possible. 

(5) Improvement of .social conditions— Pro- 
paganda will be made to reduce expenditure 
on maiTiages and festivities and to encourage 
' thrift and better living. 

B. Organization of shows and demonstrations with 
a view to bringing improvements to the notice of the 
neighbouring viffages. Expenditure on account of 
this will bo mot by the provincial Department. 

C. Provision of education and entertainment to tho 
villagers — The village already possesses a radio set. 
Bhajan clubs and village (.Iramas on matters dealing 
with the impiwemcnt of the v'iilago and rural recon- 
struction will be organized. 

8. Miscellaneous inigyrovemeuis 

(a) Simple accounts will bo maintained for all 
the holdings that come within tlio scheme. 

(Zi) There is little by way of grazing facilities 
in this village. It consists only of a few 
acres of waste land. Trees will be planted 
for providing shade in this area. 

(c) Tree planting will be encouraged, in areas 
where this does not interfere with the crops, 
to provide fuel so that the uso of cattle 
dung for fuel will be reduced to the mini- 
inuWf 


Budget Estimato of Expentdittoe ok the Scheme 
OVER A, PbBIOD OF ThEEB YeaES 
A, Capital {kon-beouebikg) Expemditdee 
{a) Provision of improved implements Rs. 

Rive iron ploughs at Rs. 40 each . 200 

Five four-tined seed drills for jowar 

at Rs. 10 each . . . . 5(> ^ 

Ten pairs of improved hoes at Rs. 12 

per pair . . . , . 120 

Five seed drills for groundnut at 
Rs. 7 each , . . . 33 

Five pairs of hoes for groundnut at 
Rs. 5 per pair . . . . 25 

Two land-levellers at Es. 30 each , 60 

Five sets of plough chains at Rs. 12 


each . . . . , 60 

One cream separator . . .150 

One winnower . . , . . 150 

One disc harrow . . . , 200 

Total . 1,050 

(&) Office furniture , . . . 50 


Total for implements and furniture 1,100 
(c) Other capital expenditure 

Land development at Rs. 5 per 


acre . . . . . 1,500 

One breeding bull . . . 200 

Rope-making machine . . 50 

Miscellaneons dairy appliances . 75 

Total . . ],82o 

Total capital expenditnre (iion-re- 

eurring) , .... 2,925 


B. EEOt.TH.BINQ Expbnditube 



Ist 

Year 

2nd 

Year ! 

3rd 

Year 

Toto! 

EstttblUhment — 

1. One Agricultural 

Es. 

■'■.Es. 

.' ., Es. ■ 

Its. 

Assistant on a scale 
of Ks. 70— TO— 
75—5—100 

840 

840 

900 

2,580 

2. One jamaSar on a 





scale of Bs. 20— 
1—30 

240 

262 

264 

75.0 

3, One storekeeper on 





Es. 11 

■ ■ ' 

132 

132 

390 

4. Travelling allowance 




of the staff . 

75 

i5 

75"’ 

225 

Total Establlshinent . 

1,287 

1,299 

1,371 

3 , 957 " " 

Oontingemies — i 





1. Office expenses and 

Kiscelianeous 

2. Eent for office and 

125 

125 

126 

876 

godotvn • 

3. Cost of fertilizers at 

120 

120 

120 

860 

the rate of J area 
each year . 

.lOll 

303 

803 

909 

4. Half the cost of 




cotton seed re- 





q uired for sowing 

5. Mf the cost of 

22 


.. 

22 

grotindnut requir- 
ed for sowing 

105 



105 

6. Reserve for ineoting 




possible losses > 

arising out of the 
project 

' 300 , 

300 ; 

300 

BOO 

Total Contingencies 

976 j 

I . 848 j 

848 

2,671 

Total Remrisg . 

2,262 j 

2,147 

2,219 

6,628 
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THE GOLD, IN THE DIRT 

By W. M. Glare, LA.S. 

Principal, Bengal Agricultural InstiUiief Bacm, 

T he title lias been clioseii to trap particnlarly if they are to grow cold-weather 
readers of this magazine into considering crops such as potatoes. The Department has 
once more a subject with which many always taken rniioh interest therefore in the 

are probably bored, namely that of increasing turning of plant rubbish into manure and had 

the supply of manure, and the trap has been it not taken an interest it would have been 
laid to find out what results have actually compelled to do so in any case because of the 
been secured in tlie various provinces and problem of water hyaeinth. The niultiplica- 
states. All Agricultural Departments claim tion and spread of this weed is the concern of 
to have done much work with the making of practioally all of the ammv^ paddy growers 

artificial farmyard manure. How many can on an area of 17,000,000 acres and naturally 

claim to have got cultivators to take up their of every Department of Government since it 
methods? can choke water-channels, di*ift over and 

Ever since Sir Albert Howard directed drown the deep-water paddies and often 
attention once more to an old problem a make the subsequent cultivation and working 
iu'cmendous amount of esperimental work of these areas impossible, 
has been done and many reports given the The first line taken by the Bengal Agricul- 
latest of which in this Journal is that headed tural Deparfcmoiit was to evolve during the 
tlomposfe ttwei by C. N. Acharya, period 1910-18 methods for the extraction 

M.Sc,, Ph.D,, A.I.C., in the Ifebruary and of potash salts from the ash which contains 
March issues of 1940. As with so many others 2S'7 per cent -KgO. The green plant, how- 
on the same subject, it is an exceedingly ever, contains only 1 per cent of ash and 95 
interesting and well- written account of sound per cent of moisture which makes the drying 
work, brit it does not tel! what many of us of it a laborious and never-ending process, 
would like to know — the munber of cultivators The subsequent treatment of the ash is easy, 
actually carrying out the methods recom- but the cash return for all the labour used is 
mended and tlu*. amount ot manure so made. very small and cultivators have never persisted 
Idle inrpr(iSsiou of the writer is that very w'itii the method evolved for them. In any 
little oi‘ that work has been included (or again case, in the areas wdiere water hyacinth is 
included since the process is not a new one) most abundant the land available for drying 
in the routine of cultivators anywhere, but the weed is scarce, 
as he may be wrong ho is going to state what 

has been accomplislied in Bengal in the hope Sound results acMemd 
of securing similar reports from other areas, investiga- 

tion was directed towards making artificial 
Manure in Bengal farmyard manure and with that, and the 

Much of the land of Bengal is in the happy conversion of field weeds into manure, the 
position of not needing to bother about manure Department claims to have achieved sound 
as it receives a yearly deposit of silt, but vast results. Experimental work was begun in 
areas are now above flood-level while the 1921 and the analysis of the manures made on 

Ganges and Brahmaputra bring down sand , a Bmgal term for rice sown or tonspknted in 
as well as silt and these .areas need manure low lands and harvested in November-December, 
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Ariiliinui 
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ikilvl 'weetk 
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ArjSiinai 
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luuriurvi 


Jt* Iteiigal .\‘j,»h-nhn! si fuss hail 

' Ttiiii ■ op }* o.t pfsiyfi*"* vvilli thhi 

iiS work. Tlii' Wttrk ajai firauifratad by 

Aiirieiiltiixai Depai'tiofiit oilioorB alojie i®; 
, i9lte-39 may be Jiiilurtl ri<ms ifm la* t that in; 
two of th'‘ ?hr''!' tiroit’-i nt’!« aha’lt tlongars 
litiou 3 !}j)oo,CX) 0 or so af-r-'s ‘tr* divided 

. “idjiMJJ iiki. of Pi lo. nt**h weie made in 
I and . . giygig' ■ ■ 294113 ' md., ' in anothw. ^ 

tnese ,^|| inaaiirc was laacle bv c«ltivatoi».s’.' 

■ liiitjAaking 4lie tarele la wliinh 1 he mly 

dill'. were miitle" as an esaniple, JwsI under 

froHi llj5}iW ' Did, '.were; matle;, on. mvim Oot'ern- 

mens fansi.s and tlti‘ led, ijuv. uf oVfT l.d.oAJrad, 
■™“‘ made by i-nlidvubtr,-' tto sluor own land 

taam ^ at' 42'' ^ IJiiioii ".'.BoaFcl farms tind 120 
Tin..,. tlomonstrailcHi cctitres. ■ ' Tii,o nrini..oiajtt'elt''Dnid|,''''' 

.97 Board': 'for»,ieis\'rc>'«ghly fly'c ,acr«:is 'aiid tliatidi;' 

each de!no!istrati.c«,i;Ci’:a.it-,Ki 'ICf a&r«s,, or ..a'Antil..: 

of lj41d acres on which drpurl iinmtid crops 

Diffimdties were grown. The juuonnf of nmntm* made 

There is no record of the temperatures for nss* on titesv ao'as wu'^ thvri'idjv onh- 9 md, 

reached, the time baleen to reach the tempera- per acre as couiparcti with ovm" 20 md, 

ture, etc. and to that extent the conditions per acre (gross are,a) prodtivftl on 1 sovernttieat 

were only those in which an intelligent farms, 

cultivator might have made the inamires by 
these methods. It is impossible to say, 
therefore, from the figures that, for the condi- 
, tions prevailing in Bengal and for certain 
specified materials, any one particular method 
of handling is better than another. Work 
on that will no doubt be done for use on Govern- 
ment farms. But for oliicers of the District 
staff such information is of little help in deal- 
ing with the average cultivator. For such an 
officer struggling against the inertia caused in 
ouitivators by malaria, in areas of too much or 
too little rain, of high and low 'flood-levels, 
among a population whoso womenfolk rarely 
help) their men in the fields, what is easiest is 
best. He is even rather against ha\dng his 
demonstrators instructed in the ideal method 
since ideal methods involve the learning of 
new habits and to persuade cultivators to 
that end requires more than mere talking by 
a deiponstratpr, Ouitivators know quite well 
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of iodine to a cut in a worker’s iimh 
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OLARK : THE GOtiB IN THE DIRT 


The most 1111001+, aut resource available to man is knowledge, for the materials 
and forces in Ids eiivironinent become useful to him. only as he learns about 
them, and through science and teolmology converts them to his ncecls, — Dr 
Wesley 0 . Mitclicll, Director, National Bureau of Economics Rc.search, New 
York (in Nature, November 2 , 1940 ). 
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THE COCONUT PALM BEETLE AND ITS CCINTROL 

By 

M. C. OHBRIA^i^ B.A.. 

■■ and, 

K. P. Anai^tasakayanax, B.A. 

Agricultural llesemrh ha^titufr, rvinJ.'.'u/. 


A lmost every coconut cultivator is 
familiar with tlie ))cefcle, Onjelcs rhino- 
ceros (Linn.). It is about two inches 
in length, black or reddish black in colour, of 
strong build and with a characteristic liorn 
projecting dorsally upward from the head 
(Plate 33). The beetle is usually found in the 
Giwvns of coconut trees or at times in dung 
or compost pits where it actually breeds. The 
beetle often does severe damage to coconut- 
palms. It is reported to be a serious pest 
in almost all parts of India, such as Bengal, 
Bombay, Madras, Mysore, Bochin, and Travaii- 
core. Outside India it occurs as a pest in 
several countries, o.g. Bumia, Ceylon, MaUiyu, 
Sumatra, Java, Celebes, the Plxi.Uppine 
Islands, BTji, etc. 

JSlature of damage 

The beetle lives in c.reviees between leaf 
sheaths near tlie crown and begins to burrow 
into the softer portions. The tender leaves 
in the folded conditions are cut across and 
frequently the leaf stalk weakened by holes 
along its length. As a result, the imfoidetl 
leaf bears characteristic clippings or holes in 
leaflets (Plate 34), or the leaf itself breaks off 
(Plate 34) in the region of the hole on account 
of winds during monsoon weather, A 
number of young leaves are affected in this 
manner and by repeated attack the crown 
region is weakened considerably and stunted 
growth results. Injury to spathes is also 
common, resulting in .loss of nuts directly. 
Not infrequently, young seedlings are bored 
through just at the point of the sprout in which 
case they are killed outright. Besides the 
above forms of direct injury, the beetle is an 
- unwelcome visitor, in, mother ■ ways. The 
130-- . V.-., V " ■■ 
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gineus ¥.) is fUtru'-i- *1 u> < u,-h 

iufesTcd by f. 

holes ciuj;'\'U ity lUf Lstu-r vbu-lj tl 
likes lor egglayirig. Kiin v. i 

collect iu ilic lu’les iti ?lic ifi'iia'jcd 
leading to »lrray due m luugtn'. -t 

disc-a.-cs. 

Hahiis of fhv brvftt' 

The p.'ihii Mi u- .s.U’i' -Min-is 

most of its time hi lb*' irtr..’ 

it giUlWS iht' pboii ll-.-M.'. MhO- .-n '...lij ibi'tf'.H;-. 
iJic liljrcs out itiid ouii.'fifh' i.'i :,iir .'Jtrlii'r. 

idu' laying Bh* Inn-lb* Miauuiv 

or inuli.'-aurbcd hi'a]*,- .a' \ Uilc 

matter. A.'- uuiuy a?* Mtt cyiH di* trihutt'd 
over a uiutiber t-f iio. i o’d I .i 

femak. 'Fia.' l)r‘dlf itself ii.s,-. !»'»■» found I*) 
live for ttiore llutu duyy teediug all the 
time ami laying eggs iisfeiiiijil*'utiy, dnriug 
almi-Ml- -dl part-' of the y.-.-ir- Siupi: Ir.-Hu. 
Itt the same uiaurier, ibe bai-fb- ar** busud in 
the rrowii of ttin-H duriity .iil r.iotjtli- of the 
year, tmt iii appr*-' tabjy kn-jor fUM-'di"’.- ourirf? 
the lutt dry .uiiuith'- of M.iob lo .tlay I'm- 
to .six bet'lh's are g.-n^.j-uPy fi. sniff p,-r to’f. 
Tile bediiss are n.s a rule. aeii\i> after dn-k, 
lying quiescent during duy-t-imo in flu> trce.s 
or in pits, avoiding light. 

Habits of immttiure 
The egg.*t (Plate 33) whieh are ovui, eo.-umy 
white and f»,iriy big (3 1 min.) an*, ('asily 

seen in moist dung or deeB.ying mw'onut trunks 
enclosed in bits of dung or breeding material. 
The young grubs feed on dung or d«.*a,ying 
vegetable matte,r and grow rapidly to a sise of 
SO-IOO rmn. in the course of about 1| months. 





Onjct.es rhinoceros (Linn.) 

liG. 1. Eggs, that on left newly laid, that on right about to hatch. 

,, 2. Young larva, natural size 
„ 3. Full-grown larva 

,, 4. Pupa 

,, 5. Beetle 

,, 6. Beetle, side-view of bead of male, enlarged 

>5 d- >j 3! 55 female, ,, 

The natural sizes of the stages shown in figures 3-5 are indicated by the hair-lines 
alongside each figure. 
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Almost every ryot is familiar witii tliese fleshy 
white grubs (Hate 33) in mamire pits. In 
tracts of vast stretches of coconut cultiva- 
tion, sometimes 300-400 grubs can be found 
in about a month, even in a small manure pit 
of the size 4 ft. X 4 ft. indicating the enormous 
breeding activity of the beetles. When full 
grown, the grubs seek shelter at the sides and 
bottom of the pits, where they construct 
earthen cells for pupation. In the pupal 
.stage (Plate 33) covered over with earth in the 
shape of a ball, the specimens are not easily 
seen. They are buried in earth to a depth of 
1-3 ft. and more, according to moisture 
condition of the medium, and from tliese cells 
the beetles emerge in duo course. They make 
their way out of the earth or dung and fly 
to the tree. The life cycle from egg to adult 
takes about 3| to 8 months, but the period 
is fnimd to vary enormously for different 
localities. 

Aiimwite. foml. ffliints 

The adult beetles are found t:.o attack and 
feed on a variety of plants, the most common 
of which are the coconut palm, the talipot 
palm, the date palm, the palmyras, the African 
oil palm and the aloes and on rare occasions 
it also attacks sugarcane. We are not aware 
of any variety of coconut palm which is immune 
to this pest.' ; 

Vonirtd. methoils 

Control methods are aimed at destruction 
of beetles ' in trees and, secondly treatment of 
breeding places to , check, the multiplication^ 
of, the. beetles, to redu.ce futiire attacks.; 


The beetle can be removed and destroyed 
from infested crowns by means of a metal rod 
(Plate 34) about 24 ft. long and § in. thick, 
with a hook and sharj? point at one eud and 
•with the other end bcmt so as to form a ring 
for gripping. The pointed end is insorterl 
to extract the beetle from 'the holes. A climber 
can easily be trained to collect and destroy 
the beetle in this wny. For preventing farther 
entry of beetles, the holes and affeeted. axils 
of leaves are filled with .sand. By .sy.stematic 
removal of beetles a,nd sanding the holes i'.o 
prevent future entry comsiderable relief is 
secured. . ■ ' 

As regards checking the multiplication of 
beetles, the gardens have to be kept clean of 
fallen logs, tree stump.s or accumulation of 
moist rubbish. The mamire and (?ompo.st 
heaps .should be raked up and the material 
spread over the surface at least once 
in three months. Every ryot knows that 
crows pick off the grubs from spread out 
manure, and thus by this proce.ss at inter- 
vals the majority of the gruhs are effec- 
tively destroyed. Recently , a method of 
destianhion immature stage.s of beetles 
in niaiiuiii heaps, udtlipiit di.sturbing the heaps, 
has been advocated by the Department of 
Agriculture in Ceylon and this involves the 
cultivation and inooulatioii of a green muscar- 
dine funglm (Mc^arMiswm ahisopfe) into the 
manure pits. The fungus is parasitic on the 
grubs and pupm and is capable of de.stroying 
them. This fungus is being tried in different 
localities in the Madra.s Pre.siden(j;y and it i.s 
yet prematuro to give any definite views 
regarding its utility under Indian condi tions. 
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BERSEEM SEED PROBl'CTlON 
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By B. C. Boy, M.Sa., B.So. (Loni>.), LAJ.*. 

jUnistiint Af/rioukund a<mirim,siaM‘r ivifh fix'. - 


T he importance of cattle aa a factor m 
maintaining soil fertility needs no intro- 
duction. In it country like India wlRne 
an appreciable part of cattle manure is used as 
fuel the problem of maintaining soil fertility 
has been a constant one. This problem has in 
recent years been intensified by the introduction 
of higher-yielding varieties of crops and by the 
opening up of large tracts of agricultural 
country which had hitherto remained unculti- 
vated due to the want of one or more factors 
in crop production. In a summary prepared for 
the United Provinces Department of Agricul- 
ture in 1934, the author touched this question 
of the maintenance of soil fertility in the face of 
the introduction and rapid expansion of higher- 
yielding crops and showed how the avail- 
ability of cheap and ample water in the tracts 
opened up by the Sarda Canal in the Liiited 
Provinces intensified the problem by .stimula- 
ting larger outturns for the moment and there- 
by allowing inroads on soil fertility which 
hundreds of years of an earlier system of farm- 
ing with less exhaustive crops had stabilized. 

Remedies for decreasing fertilify 
Various remedies have lieeii suggested from 
time to time to cope with this problem, as for 
instance the extensive practice of mixed farm- 
ing, a large-scale campaign for compo.stiiig 
vegetable refuse and the inclusion of reno-\^at- 
ing crops in rotations. Mixed farming is a 
system in which the production of animal 
products, such as milk, is carried on side by 
side with a cropping system in which legumin- 
ous fodder crops take an important place and 
in, which full use is also made of the increased 
quantities of cattle manure. In his Report on 
the Developnietit of the OaUle and Dairy Indus- 
. tries of India, Dr 0. Wright has observed : 
‘ If full advantage is to be derived from irri- 
gation, I am eonvineed that farming in irri- 
gated areas will have to be modified to allow 
the inclusion of a mixed farming aystem in 
which both th^ crop and animal' husbandries 


pi’ovcmcuts in yield and in ncu! onfpfi!. Ab'irt'» 
food for the animals WH.ild jiM'ars ukh'** 'u.iunrc 
and enhanced feniiily <d tia- lb’ hari aha 

.slmwn the dual rsde ih.o crtip.s 

plav in tije pre^Hrs'af nm «»l ‘'ad! fcriidi v. 'luay 
]Kirtit‘uiarly eurhdi ilm '-ini on which tlicy grow 
by nitrogen tixation thn«ug]» tlndr nodule 
bacteria, ‘and .secondly ilicy provid^^ haul for 
aninial.s and ihu.s iiicicase th>‘ qu.iutify of farni* 
yanl raantuv, wbudi when a,pplicii. ouriche.s the 
ground. Bcjycfh! i-. on** oj the bes,?, huldcr 
(;rop.s ami wlicn imduded in nii.xed fanning rola- 
tion.s;, it gives wonderful Its virtues 

as .summed up hy writers arc that 

(i) its USB ]»revcm> the dinunulion of the 
store of humus iu the .soil, 

(ii) it is particniarly i/oo.l for opening up 
the soil, 

(iii) it ]!os.se.''Ses Ingh manurial value for 
the crops which follow it. and 

(iv) it is the only food of the working and 
dairy aniitial.H belonging to enbivators be- 
tween December and rfunc. 

This article attempt m to eXHtnine the rok 
of berseem in Indian agrie.ulture in the. imme- 
diate past, the iwcscnt situation with regard 
to the eultivation and the fd/.stacles in the 
way of berseem being taken up .as a definite 
crop in the rotations of tim intensively farmed 
tracts all over India. 

From Egypt to India 
Various workers have from time to time , 
given interesting accounts of the introduction ; 
and the successful growing of berseem as a ; 
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fodder crop in different parts of India. 
Henderson and Mann have both shown the 
importance of berseem to Sind and how it 
gave excellent results at Mirpnrkhas. Details 
of the introduction of berseem in the Punjab 
are given, bj: Gaptain A. S. Marriot and by 
the reports issued bj^ the Department of Agri- 
oulture, Punjab. The report of the Agricul- 
ture Department, Bihar and Orissa, for 1931-32 
says that it has been definitely established 
that heavy crops of berseem can be grown 
on the Chota Nagpur plateau and in south 
Bihar. According to A. M. Mustafa, berseem 
has been introduced successfully in the North- 
West Frontier Province. 

Thus it has been amply established that 
l.)erseem, since its introduction from Egyptian 
sources, has done well and has a bright future 
for it under Indian conditions. 

Present position 

The present position with regard to the 
large-scale growing of berseem in the various 
prov.inces and states has been described by 
Sir John Russell : ‘ It grows well in northern 
India (North-West Frontier Province, Sind, 
the Punjab, United Provinces and Bihar) under 
irrigation. It has given striking results in 
Sind in that it can be sown in the cotton just 
after the last picking and that in this province 
it has the added advantage of being Icallar- 
resistant and useful in the reclamation of 
saline land. Mr C. H. IP'arr has experimented 
with berseem as a catch crop and the exten- 
sion of this type of work is recommended.’ 
I can sa}'' from personal experience that ber- 
seem does very well when broadcast on early- 
paddy stubble and that it can therefore enable, 
such lands to be treated as dofasli (double-crop). 

The most difficult problem with regard to 
a wider introduction of berseem is, however, 
the availability of pure berseem seed at a 
moderate price. The seed is generally impure 
and contains a largo amount of dirt and. weed 
seeds like chicory, wild mustard and dodder. 
Dodder is a parasitic plant and is a very dan- 
gerous enemy of berseem and all samples 
should be carefully inspected for this and, if 
unsatisfactory, rejected. Chicory is dangerous 
because it tends to create scouring in animals, 
and though its amount in the growing crop 


appears to decrease after each cutting, it is 
still very dangerous. Mustard gives a bad 
smell to milk and butter when contaminated 
berseem is led to animals. Berseem is a shy 
seeder in different parts of India and the 
Frontier Province is the only place where it.s 
seed has been sucoe,ssMiy and amply pro- 
duced so far. Indeed, the North.- West Frontiei- 
Province is the chief source of most of the 
seed obtainable in this country. Sir John 
Russell emphasized this difficulty of getting 
pure seed in sufficient quantities, but thought 
that a wider area of supply could no doubt be 
developed, 

I € A It takes up the work 

The Imperial Council of Agrioultiiral Re- 
search is naturally alive to this problem, which 
militates against the large-scale inclusion of 
such an important crop in general all over 
India. In the Special Joint Committee, of the 
Advisory Board and the Governing Body held 
in July 1938 two important resolutions were 
passed 

(i) that the Imperial Agricultural Research 
Institute should be requested to investigate 
the technical difficulties in the setting of 
lau'scern seed, an<l 

(ii) that provincial Agricultural Depart- 
ments should also study the que.stion of 
berseem seed production. 

Thus, the problem has been taken up both 
centrally and provincially and important re- 
sults are expected in the near future. A 
summary of the replies from the various pro- 
vinc;es and states with regard to Resolution 
(ii) is given below ; 

Punjab. Steps are being taken for increased 
production of berseem seed and the fodder 
specialist is studying the conditions under 
which setting takes place in the North-West 
Frontier Province. 

Madras. Attempts at growing berseem fail- 
ed in 1938-39. In 1939-40 fresh seed was 
obtained from the North-West Frontier Pro- 
vince and Egypt and tried again. It was 
•found that the crop can be successful if grown 
in suitable months, (The problem he^“Ls 
more of growing berseem in the first place 
than of seed production.) 

North-West Frontier Proyinee. Berseem seed 





T HK importance of catti(.> ns n factor in 
maintaining soil fertility needs no intro- 
duction. In a Gouu1:ry li ke India wliere 
j'Hi appreciable part of ca,ttk^ manure is used as 
fuel, tlie problem of maintaining soil fertility 
lias been a consitant one. This problem has in 
recent years been intensified by the introduction 
of higher-yielding varieties of crops and by the 
opening up of large tracts of agricultural 
country which had hitherto remained unculti- 
vated due to the want of one or more factors 
in crop production. In a summary prepared for 
the United Provinces Department of Agricul- 
ture in 1931, the author touched this question 
of the maintenance of soil fertility in the face of 
the introduction and rapid expiinsioh of higher- 
yielding crops and showed hbw the avail- 
ability of cheap and ample water in the tracts 
opened up by the. Sarda Canal in the United 
Provinces intensified tbe problem, by stimula- 
ting larger outturns for the moment and there- 
by allowing inroads on soil fertility which 
hundreds of years of an earlier system of farm.- 
ing with less exhaustive crops had stabilized. 
Remedies for decreasing fertilitg 
Various remedies have been suggested from 
time to time to cope ivifch this problem, as for 
instance the extensive practice of mixed farm- 
ing, a large-scale campaign for composting 
vegotalilc refuse and the inclusion of renovat- 
ing crops in rotations. Mixed farming is a 
system in which the production of animal 
products, such as milk, is carried on side by 
side with a cropping system in •which legumin- 
ous fodder crops take an important place and 
in which full use is also made of the increased 
quantities of cattle manure. In his Report oh 
the Development of the Cattle and Dairy Indus- 
tries of India, Dr N. 0. Wright has observed : 

‘ If full advantage is to be derived from irri- 
gation, I am convinced that farming in irri- 
gated areas will have to be modified to allow 
the inclusion of a mixed farming system in 
which both the crop and animal husbandries 
X32 
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only a few procincos in iiahA c;- .. -ciali 

proportion of fodder crup,'’ t--: 

area. He has very rightly r.'m.okr.i .1 

wider introduction of fodder cr.-p-- 
agriculture would probably criT i;*! 

provements in yield and in. bilal .nn put. illor.- 
food for the animals would mc;!,n nan.' u.unnv' 
and enhanced fertility of the 11^- h.i- .b 
shown the dual role that legumin.vu.-- rn.j..., 
play in the preservation of .Joil hoiibiy. Th^y 
particularly enrich the .soil <sr. which ^bev grow 
by nitrogen fixation {liroiijiis tlicir uosiule 
bacteria, 'and secondly iliey pr<!vidt* food for 
animals and thus increase tlie quant ity of fa rim- 
yard manure, which when applied, eiin<‘he.'* flse 
ground. Berseem i.s one of the best fothb'r 
crops and when included in mixed furndnu roja- 
tions, it gives wonderful results. Its vsH.fie,--. 
as summed up by different writers are tl'jat 

(i) its use prevents the disuinutbu of the 
store of humu.s in the soil, 

(ii) it is particularly good for opening up 
the soil, 

(iii) it pos.sesses high manurial v.iiue for 
the crops which follow it, and 

(iv) it i.s the only food tjf the working and 
dairy animals helonging (.0 eiilrivators Ihv- 
tween December and June. 

This article attempts to exainirw! tIh.* .rob* 
of berseem in Indian agriculture in the intnie- 
diate past, the present situation wlf.li regard 
to the cultivation and the ohHtuvle.s in the 
Way of berseem being taken up as a (hdintie 
crop in the rotations of the intensively farmed 
tracts all over India. 

From Egypt to India 

Various workers have from time to time 
given interesting accounts of the introduction 
and the successful growing of berseem a.s a 
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fodder crop in different parts of India. 
Henderson and Mann Have botH shown the 
importance of berseem to Sind and how it 
gave excellent resnlts at Mirpurkhas. Details 
of the introduction of berseem in the Punjab 
are given by Captain A. S. Marriot and by 
the reports issued by the Departinent of Agri- 
culture, Punjab. The report of the Agricul- 
ture Departinent, Bihar and Orissa, for 1931-32 
says that it lias been definitely established 
that heavy crops of berseem can be grown 
on the Oliota Nagpur plateau and in south 
Bihar. According to A. M. Mustafa, berseem 
has been introduced successfully in the North- 
West Frontier Province. 

Thus it has been amply established that 
berseem, since its introduction from Egyptian 
sources, has done well and has a bright future 
for it under Indian conditions. 

Prenent position 

The present position with regard to the 
large-scale growing of berseem in the various 
provinces and states has been described by 
Sir John Russell: ‘It grows well in northern 
India (North-West Frontier Province, Sind, 
the Punjab, United Provinces and Bihar) under 
irrigation. It has given striking results in 
Sind in that it can be sown in the cotton just 
after tli(5 last picking and that in tliis jirovince 
it has the added advantage of being htUar- 
resistant and useful in the reclamation of 
saline land. Mr C. H. Parr has experimented 
with berseem as a catch crop and the exten- 
sion of this type of work is recommended.’ 
I can say from personal experience that ber- 
seeni does very ivell when broadcast on early 
paddy stulible and tiuit it can therefore enable 
such lands to be treated as dofadi (double-crop). 

The most difficult problem with regard to 
a wider introduction of berseem is, however, 
the availability of pure berseem seed at a 
moderate price. The seed is generally impure 
and contains a large amount of dirt and weed 
seeds like chicory, wild mustard and dodder. 
Dodder is a parasitic plant and is a very dan- 
gerous enemy of berseem and all samples 
should be carefully inspected for this and, if 
unsatisfaetor)?', rejected. Chicory is dangerous 
because it tends to create scouring in animals, 
and though its amount in the growing crop 
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appears to decrease after each cutting, it is 
still very dangerous. Mustard gives a bad 
smell to milk and butter when contaminated 
berseem is fed. to animals. Berseem is a sliy 
seeder in different parts of India and the 
Frontier Province is the only -place where its 
seed has been successfiilly and amply pro- 
duced so far. Indeed, the North- West Frontier 
Province is the cldef source of most of the 
. seed obtainable in this countna Sir Jolm 
Russell emphasized ifiiis difficulty of getting 
pure seed in sufficient quantities, but thought 
that a -wider area of supply could no doubt be 
developed. 

I C A R takes up the tmvk 

The Imperial Council of Agricultural .Ee- 
search is natural! Y alive to this problem which 
militates against tfie large-scale inclusion of 
such an iinj^ortant crop in general all over 
India. In the Special Joint Committee of the 
Advisory Board and the Governing Body held 
in July 1938 two important resolutions were 
passed : 

(i) that the Imperial Agricultural Research 
lu-stitutc shouhi be requested to investigate 
the tociaueai difficulties iu the setting of 
licrseom setMl, atul 

(ii) that provincial Agricultural Depart- 
ment.s sliould also study the question of 
biwseem seed production. 

Thus, the problem has been taken up lioth 
centrally and provineially and important re- 
sults are expected iu the near future. A. 
summary of the replies from the various pro- 
vinces and states with regard to Resolution 
(ii) is given below : 

PuYijah. Steps are being taken for increased 
]u:odiUition of Ijcrseem seed and the. fodder 
specialist is studying the conditions under 
which setting takes place in the North-West 
Frontier Province. 

Madras. Attempts at growing berseem fail- 
ed in 1938-39. In 1939-40 fresh seed was 
obtained from the Nortli-West Frontier P.ro- 
vince and Egypt and tried again. It was 
found that the crop can be successful if growm 
in suitable months. (The problem is 

more of growing berseem in the first place 
than of seed production.) 

North-West Frontier Province. Berseem seed 
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is produced in large quantities. Indeed, this 
province is the chief source of Indian berseem 
seed. Setting takes place easily. The only 
trouble is that seed gets contaminated with 
chicory and other weeds and careful roguing 
has to” be done to ensure purity of seed. 

Bihar. 
plateaus 
conditions, 

restricted for want of suitable land and funds. 

Assam. The hot moist climate and the 
highly acidic soil are not favourable to ber- 
seem seed production and small-scale experi- 
ments in this direction led to nothing. 

Bombay. Production of berseem seed has 
been tried at Padegaon and Manjri. At both 
i,he places the crop was sown in the end of 
October ; one cutting was taken in January 
and thereafter the plots were left for seeding. 
Setting was easy — 250 lb. to 300 lb. at Manjri 
and 300 to 400 lb. at Padegaon was the yield 
of seed per acre. There is, however, little 
demand for berseem as lucerne is favoured, 

Bengal. Attempts at growing berseem have 
so far failed. 

Sind, Berseem has beeu found to be a shy 
seeder here. Under good soil conditions the 
average yield per acre is about 320 lb. Mauu- 
rial trials are being undertaken to increase seed 
yield. 

United Provinces. Berseem is grown on 
many of the farms as a fodder crop and on a 
number of cattle-breeding farms. Piart of the 
area is reserved for seed production. Arrange- 
ments are being made for growing it on a 
large scale. It has beeu suggested that work 
regarding isolation of suitable strains for high 
fodder outturn and suitable nodule bac1-,eria 
should be started at the Centre. 

Central Provinces, Seed sets freely in the 
northern part of the provinces only, viz. Saiigor 
and Jiibbulpore, but there is no demand for 
seed except on Government farms. 

Orissa. Satisfactory crops of berseem have 
not been raised so far. 

Baluchistan. The problem of seed pro- 
duction is under investigation. 

. Ooorg. Berseem seed from the North-West 
Frontier Province was twice tried at , different 
farms but failed. The crop, is not suitable for 
Ooorg.;',,- 


C:¥oL II,."!©. J 

Apmr-Memmra. Frf.isJur-iioii of !*ef'sci>rn U 
bel.ug experimented wi fJi. 

Delhi. Seed prouuctiou is Npccial 

attention and the province is trying fo inubo 
itself self-supporting us ragimh henseeiu st'ed. 

Baroda. Little berseem scf'd is imnvn ftiul 
Seed production ismot luirtb aiminu ai a.- ihe 


jfysore. Arraiigeinenfs are b'-im. ii'-.M'.' Tm;' 
the multiplication of btu'.-ci-nf 

Travancore. Beisci'iu tuu :\ i.-i-.-afs any 
importance here. 

Bhofal. Trials will be under! akcM bs 
berseem. 

Jammu and Kashmir. Ih'r.secia seed em, bi' 
produced successfully in rlie Ka.shnnir \'aney. 

Hyderabad. Deputy Direett^rs of Agrieu!- 
ture have beeu asked fo underlake j rials fur 
seed production. 

niffteidtiefi in eultivatmn 

'Ihis .summary clearly iudicaft‘s two tlung.s: 

{!) <h(i .succe.ssful production of .seed in 
.some proviuce.s like, the Xorih-Wts'-! Fron- 
f.ier Province ;md ihe Punjidt, and 

(2) the dillh'ulties in some places of ^n‘ow 
ing berseem .successfully. 

E.xpcrience shows th.-it tlh‘- success of hcr.Mjeni 
is intimately connected with early sowing a ml 
the ])re.scnee of siiituhic baeforiu in the soil itj 
favour the growrli of the crop. It is my im- 
pnnssion thaUfuilurc to get good hm-s.eein crojjs 
i.s largely due to not treating the seed with t-he 
proper bacterial culture before .sowing. Jseetls- 
men do not supply the neoc.s.sary culture aiid 
even when they do so, they charge hea.vy 
prices. In tlie United Proviut'e.s, wliere Imu‘~ 
seem i.s now Included in the improved rota- 
tions umlor the Htate. tiib<^-w«'i! and t.lie canal 
tracts, very succe.ssful <'ro]».s of ber.st‘cm lun'e 
been grown by treating seed (prev^(Ui^.ly .'^oaked 
in water) with a solution of the suiialde bac- 
terial culture and tlrying tlie re.sultiug coated 
.seed in shade befon^. iitml .stwving. The ptaj- 
vincial mycologist .supplied culture in tiim 
suitable for an acre seed rate and the distribu- 
tion of seed along with the culture and the 
necessary information about inoculation was 
so arranged that there was no difficulty in 
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Berseem set.s freely in the Ranchi 
under suitable irrigation and .soil 
but large-scale seed production is 


requirement is very mc-sgre. 

■ Uue/i’f». , G^ltivafitin «.'f b(U>i 
but the trial was un.-iicccs-rid. 
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getting berseem. into the soil within September 
or early October. 

PaetOTS in seed prodtietimi 
With regard to indigenous seed production 
within tlie various provinces and states, how- 
ever, there is genuine difficulty in parts of the 
eoiintiy. The main factors that have an im- 
portant bearing on seed production are : 

(i) Price of green fodder at a given place. . 
if the price is high then there is not much 
point in trying to grow seed as it will cer- 
tainly be cheaper to buy it from outside. 

(ii) Eestrictiott of cuttings. Henderson 
states that in Egypt when the crop is meant 
for seed it is neither cut nor grazed after 
March. The general custom has been to 
take as many cuttings of green fodder as 
possible and then leave the crop for seed- 
ing. This is unsatisfactory. Seed plots 
must be earmarked and left alone after 
one or two cuttings. 

(hi) Perhaps a thin stand. Seed plots 
must have a thinner seed raf.c compared to 
fodder plots. The ninount) of water sliould 
also be redueed much below that allowed 
to the fodder crop. 

(iv) Possibility of iriiero in dug speoiai 
insects concoimed with the jioliinution of 
this crop. This biological factor j.s being 
.studieil a,t the Imperial Agricultural Re- 
search Liistitute, and the Imperial Council 
of Agriuidturai Research has requested the 
provinces and states to send insect samples 
to the Institute. 

Meading^ list 

Those intero.sled in the subject may refer to 
the following literature which gives useful 
information on the various aspects of ber.seeni 
cultivation ; 

A Hummarij of the imporUnit results 
arrived at, or indiculed hj tlia AgriouiHiral 
HUitwns IV, the United Provineott dtiriwj the 
ycur .1932-00. 

Wright, N. (j . — liepoH an, the Deeelupmeut 
of the Cattle and Dairy Industries of India,, 
1937. Pp. GO-1, 76. 

Russell, Sir E. J. — Report, on the Work of 
the Imperial Ooimoil of Agrioulfural Research 
in applying Scieuoc to Crop Production in 
India, 1937. Pp, 43, i3b, 139. 


Henderson, H. S . — Berseem as a New 
Fodder Cro]) for India, Agricuiturai Re- 
search Institute, Pusa Bulletin Ho. G6 
(1918). 

Mann, H. H . — Fodder Crops of Western 
India. 1920. Bombay Department of 
Agriculture Bulletin No. 100. Pp. 177-87. 

Marriott, Capt. A. S.-~-‘ Notes on the Culti- 
vation of Berseem h 191o. AgrieuU/md 
Journal of India. ¥ol. X, No. 1. Pp. 81-5. 

Report of the Department of Agriculture, 
Punjab, for the year ending June 1932, 
Parti. P. 45. 

Report of the Department of Agriculture, 
Bihar and Orissa, 1931-32. P.17. 

Mustafa, A. M. — Cultivation of Berseem 
in the North-West Frontier Province’. 
1930. Agricultural Journal of Indian VoL 
XXV, No. 2. Pp. 138-42. 

Relwani, L. L.— T/ie CuUimMon of Berseem 
in Sind. Experiments at Sukkur, 1919, 
Bonib.ay Dc}'it.. of Agriculture Builethi No. 
91. 

Brown, W. R.---' Chieujy a dangerous 
weed ii). Bensocm k 1915. Agricultural 
Journal of India., Voi. X, Xo. 1. P. 402. 

Zemach, S,- Der ulexandrinisohe Klee 
{Trifolktm (demadrinnm) in Palastina,’ 
1913. Uer TrupenpjkLiivr, Vol. XXXI Vk 
Pp. 315-10. 

Todaro, F. — ‘ Distinction of Trifoliuni in- 
carnatum and T. alexandrinim seed in mix- 
tures k 1935. Herbage Abstracts, Vol. V. 
P. 105. 

Maliukin, N. P. and Pozariiskaja, L. P, — 
‘ Lucerne, forage crops and annual legumes 
under dry farming conditions k Herbage Ab~ 
straets, Voi. V. 1935. Pp. 210-11. 

MostovoJ, Iv. and Zaitsekek, D. V, — 
Laboratory testing of varietal dirfereuces in 
TrifoUum alexandrinmn ’ (in RiLssiaii). 1938. 
Herbage Abstracts, Vol. VIU, P. 15G. 

Kennedy, P. B. and Muekic, Wk \Vk — Ber- 
seem or Egyptian, Closer {Trifoliurn alexxm- 
dtinum). 1925. University of California, 
Ooilego of Agrioultiu'c, Agrioult.ural Experi- 
mental Btatiun, Berkeley, California, Bulle- 
tin No. 389. 

* Egyptian Clover Heed k 1916. 
AgrieuUural Gazette of New South WalcSf 
Vol. XXVli. ik408. 
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F or tlie maintenance of liealtli, animals 
require fresh air/ pure water and wliole-- 
some food. Wholesome food, in modern 
times, implies food that is not only fresli 
and palatable but also of the right quality. 

A good quality food should contain correct 
proportions of proteins, carbohydrates and 
fats in digestible form, as well as an adequate 
quantity of properly balanced minerals and 
of those agents known as vitamins which, in 
some mysterious manner, control the mobili- 
zation of certain elements in the body and 
prevent a number of diseases of nutritional 
origin. 

The writer proposes to describe briefly Ms 
personal observations upon one sniall aspect 
of this great problem of untri€on™that of 
the predisposing of mares to Abortion by a 
deficiency of calcium in their feed. In doing 
so, however, it should be emphasized that 
caiciiiM is hot the only mineral that is required 
for the normal terminatiou of pregnancy, it 
is only ojie of several minerals which together 
establish the equilibrium necessary for the 
normal functioning of the body. A pregnant 
animal requires not only all the minerals 
that a normal animal needs, but also some 
of these in excess of normal requirements to 
provide for the formation of the foetus. In 
order, therefore, to present the matter in its 
proper perspective, a sliort description of the 
function of minerals in the normal animal body 
is desirable. 

Essenikil eleutents 

Among the elements essential for life, 
minerals should perhaps bo ranked as second 
in importance only to air and water. For 
whereas a man could live for a nuinljer of 
days on mineral water alone, he could survive 
for only a very short time if fed upon food 
devoid of all trace of minerals. Minerals 
are found in ail the vital -parts of the body 
m . • ' " i ,V ' 


and they appeiir to ev* re*;- 

i,‘ a, 

dip.'ct ;n 


over all the pioee-.ws *'* 
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.iUnual 

body is comjjosed “i luiil! *1 

.. Uiic! 

> i'iCtic 

living imit.s eulled red .. 
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contains a uucieus 
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vit'ies of the cell iii idic -mi 
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controls tlie a<-t'.MUcs ,u 

t lie 

hos iy. 

•li! ho 


dispensable eleimmt of the brain iu 

Aveii as of the luidei, i- pliosj chorus. Iron, 
meanwhile, is part of tim laake-iio ' 4 “ Imemti 
giobin, , a .substance wlin-h imp.irrs ihn red 
colour, tu our blooii. Thi,-^ luu'im'e'loiu!! trujH- 
ports oxygen from i*'.-' -,c.r a. I'n- hurm 
the tissue ‘•ell:', ail o.*’r f so itody. Wnhimt. 
oxygen the coMh eumiot live and fund ion. 
and thus iron is eornooine-i sn oj.i- 

tion of hrenih iulr. lib-, ine pky ie.t! uai,.. 
which is ttoeossniy Ibr tnin"|>ort. of 

mitrieiits and wnsb* pro.Suofh thnmy.b the ••• II->, 
is establi.ditHl by tin* pre-i'-m*,; of .le^etal uiinor- 
■al salts. Again, tin* itifr.o nmi iVnitents « dirli 
break down iiiio le-ihlue! 

act oiiiy sii Sue j)i es‘_ net*, ui as am '-c .tinaia*, 
which arc formed from {1)0 mineral ijiat-ier | 
of the bisjod, tdrk'iuui ,iiul pha.ijdn.>rus a.m 
the main t'oniponeut;-; of t-im slo-ietiuu the 
bony frame w'fji'k wdiis.di snpptjris viu'. <i»tV 
of tho body, prorects its ridicid-e tissues inel 
acM as a sysslciu of hsvors fur aiu; porrurmanee 
of worlc. 

Minernl defleienv-y mid dfset&se- 
I he above are hut a few exam|)ies b> iilu ? 
triite the vital fmietioim played isy mitHUMl;-. 
in the body, botuc of the nunerala wluch 
liavc thus heeii siiown to 1 ,m‘. esseiniul idr tho 
normal upkeep ol health are .sodium, (ftdoriuo, 
calcJum, phosphorus, iron, iodim*, copper, 
.sulphur, potassium, magnesium, iuaagane.se, 
zinc, cobalt and iiuo.rimu A deficiency oi’ 
any one of these minerals in the body will 
lead to a particular ‘ deficiency ’ disca.so. 
Thus a deficiency of sodium chloride causes a 
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loss of appetite and consequent emaciation ; a be unable to coiiiplefe^a" noiTaal.preg-uaiic^^.bn 
deficiency of calcium, pbosplionis, or vitamin D a calcmm-denoionfc ci'kit,-. y 

leads to tlie disease known as rickets or Deficiency in pkospk6iMiS‘'Vi&b ''rfppe^^^^^^^^ to 

osteoporosis ; of iodine to goitre, hairlessness, upset normal calving. In South Africa among 
or a bloated condition at birth ; of iron or cows confined to veldt gracing, 80 per cent 
copper to anaemia; of magnesium to irrita- of those receiving a phosphate supplement 
bility, convulsions and death; of manganese calved normally as compared with only 51 
to stunted growth and lessened reproductive per. cent of the controls, 
powers ; of zinc also, to diininislied growth Deficiency in iodine in the mother has been 
and reduced hair production ; of cobalt to a known to cause losvses among new-born pigs, 
deficiency disease kn,owii as " bush-sickness lambs, . kids, calves and foals. These are 
and of fluorine to under-development of the bom dead, or weak and goitrous, the losses 
enamel of the teeth. Some of these minerals, being specially severe in the case of pigs and 
such as copper and fluorine, are violent poisons lambs. Foals born of iodine-deficient mares 
when taken in large quantities, yet traces of are weak at birth and frequently succumb to 
these are indispensable for the maintenance navel-ill and pneumonia. Manganese is also 

of health. To avoid disease, not only are all believed to be essential for normal reproduc~ 

these minerals necessary in the feed but they tion. . 

must be supplied in a correct proportion. Pregnant animals in nature instinctively 

For instance, if too much of phosphorus is acquire special tastes for food containing the 
supplied, it will reduce the amount of calcium minerals or other nutrients necessary for their 

that can be assimilated, and vice versa. health. They sre inclined to lick rocks, chew 

bones or eat garb^igo. Under. domestic con- 
NutiiUonal ahorttoH- ditions, it is tlio breeder’s duty to see that 

A. pregiviint rmiuuJLl should be rnaiuiisiucd in his animals are- raised on 3 }roper soil and 
good health. It sliould thei-efovi^ receive provided with h.^ed of the proT>er quality, 
adequate quantities of ail the essential mine- 
rals'' In addition, it should be. snpplie.d with Requirmnent'^ of Ihe pregnant mare 
a lai’gei’ quantity of certain mlneraJs in order While, numerous observations, such as the 
tlmt the body of the foetus may I.se built up. above, are on record regarding the mineral 
Beveral ol'iservatioiis have been made in ex- requirements of pregnant ewes, sows and 
porimental iii,sfcitutiou3 in Great Britain and cows, very few observations have been made 
the United States upon such animals as the on the mineral requirements of the pregnani 
ewes, sows and co'u-s ars regards reproductive mare. In spite of the fact that large numbers 
disorders consequent upon feeding with in- of mares are bred for the provision of army 
adequate quantities, of certain minerals. Thus remormts, for racing, sport and transport 
on a ea]dum-deficie.nt diet the number of labour, surprisingly little attention has been 
pigs born dead was observed to increase from paid to this important aspect of their nutri- 
4*8 per cent to 50 per cent within four succes- tion. It is logical to consider that the mare 
.sivo farrowings. If the dencieuoy was not should receive sufficient protein of good quality 
acute, live pigs were frequently born but the and enough, caloiura and pho.sphoriis to pro- 
litters wei-e usually sickly and there wa.s a vide for the buildiug-up of the protein tissues 
heavy mortality after birth. Similar ob.sciva- and the skeleton of the foal, and all the otlier 
tions have been made on cows. Gow-s fed on minerals in quantities sufficient for providing 
single fodder jrlants, e.g. oats, wheat or for the normal health of the mare and the 
maize, produced extre-moly poor calves wffiich foetus. Moreover, as a new-born foal subsists 
were either born dead or died shortly after on its dam’s milk during the first few weeks 
birth. The addition of calcium and butter to after birth, it has to depend upon this for the 
the oat ration or of calcium, cod-liver oil and supply of the necessary minerals and other 
salts to the wheat ration led to normal re- nutrients. Normal milk usually contains ade- 
produotion. Ewes have -also been shown to (^uate ■ quantities of caloiuni and phosphorus 
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for tie needs of the new-born, bnt it contains 
scarcely any of the other essential iiiinerals. 
Hence nature provides that the young are 
born with a sufficient reserve of all the essen- 
tial minerals to last until they are able to 
assiinilate their own supply of minerals from 
other sources than milk. Since the mare’s 
milk is relatively poor in calcium and phos- 
phorus, the need for the mare to build np 
extra reserves for its foetus may be readily 
*^PPi’®oiated. But it is often unfortunately 
presumed that the mare can pick up sufficient 
minerals for all these purposes from the liberal 
supplies of concentrates and roughages with 
which ^ they are usually provided. This, how- 
ever, is not always the case and an example 
of what may happen, when the mare’s feed is 
deficient in these, follows. 

AboHion and calcium deficiency 
This was noted to occur on a Government 
stud farm where cost is subordinated to effi- 
ciency. Pregnant mares on the farm were 
being fed with the following ration ; 


of the feeding history revealed a peculiar 
relationship between mineral feeding and 
the cessation of abortion. The normal rate 
of abortion ill the stud prior to 1929 was 
about four to seven per year and the foals 
that were bom were weak and liable to diar- 
rhoea. In 1929 the authorities introduced 
the ‘ Churn ’ brand of mmeral flour with a 
view to increasing the bone measurements of 
their young stock. This product is issued 
by Imperial Ghemieal Industries, Ltd., and 
contains iron, calcium, sodium chloride, phos- 
phorus, sulphur, potassium and iodine. Durin® 
1930 the abortions were reduced to two*^ 
During 1931, 1932, and 1933 there were no 
abortions and in 1934 there was one. This 
mineral supplement was stopped in 1934. 
In 1935 there were two abortions and in 1936 
twelve abortions up to the month of May. 


Gram 

Bran 

Barley . 

Oats 

Salt 

Hay 

Lucerne . 
JCadM . 


21b. 

.3Ib. 

4 lb. 
2Ib. 
2 oz. 

101b. 

151b. 

5 lb. 


It appears from this ration card that the 
two minerals, calcium and phosphorus that 
are required in greater quantities at pregnancy 
were available in adequate quantities from 
me lucerne and concentrates respectively, 
let, abortion occurred among the mares and 
assumed ; widespread proportions, the cause, 
as shown below, being finallv assigned to 
calcium deficiency. The abortions occurred 
early in 1936, in such rapid succession that 
an outbreak was suspected. Accordingly, blood 
samples Irom all the mares were collected 
and tested for evidence of infection with the 
germ which commonly causes contagious 
equine abortion. At the same time, the foetal 
membranes and the aborted foetuses were 
examined hacteriologically for these germs 
iiiese examinations showed that the abortions 
were not caused by germs, but an examination 


Cause established 

The introduction and withdrawal of mineral 
supplements in this stud coincided with the 
disappearance and reappearance respectively 
of abortions. Blood was therefore collected 
for mineral estimation and calcium defioiency 
was detected. Whereas the normal calcium 
content of the blood of mares should be from 

rf the calciura level 

01 the blood of the mares in this stud ran<ied 
m most cases from 7-7 to 8*7 mgin. per cent, 
the mmeral flour was immediately reintro- 
duced (i.e. in May, 1936) and there were no 
more cases of such abortion in the stud. 

xiboiit one year and nine montbs after the 

remtroduction of the mineral flour an estima- 

r mineral contents 

oi the blood of the mares involved. This time 
the calcium level was found to have increa.sed 
to between 33-0 and 3 5*4 mgiu. per cent that 
IS within the normal range. 

A critical examination of tlie facts presenf-ed 
■ai reveal that abortions do not follow imme- 
diately after the withholding of the mineral 
supplements. It ,vould appem' M for some 
time after the cessation of tlie minoral supple- 
ments animals arc able to absorb more folly 
than brfore what little mineral matter may 
be available in their ordinary food, makinfr 
up deficiencies by releasing minerals from 
them own structural make-up. Thus the 


pregnancies, altlioiigL. the young thus pro- 
duced are horn weak and susceptible to disease. 
But soon a stage is reached when the animal 
can no longer spare any more minerals from 
its body without a serious breakdown. It is 
then that abortions occur in rapid succession. 
On the other hand, the introduction of mineral 


ficial influence. Actually most pregnant ani- 
mals, which are otherwise well-fed, may be 
induced ^ to complete a successful pregnancy 
by offering mineral supplements during the 
last third of pregnancy, the period during 
which most rapid foetal development takes 
place. 





A NEW HEAVY-YIELDING VARIETY OF SUGARCANE 

By Oil Ktiushi Mohammad, B.So. (Agr.), Assoo. LA.B..I. 

Buganmie Research Station, Jitllundiif 


‘fcreeuLif 
of gur 
to cane 


Variety 

Yield of 
stinnied 
Cline 
per 
acre 

(Muvnuis) 

Yield of 
ijur !>er 
aere 

{Maiuida) 

Co 285 

l,27i>7 

rifi'S 

Co 285 

Sf)7*76 

sr.'O 

Co .121, 

1,00».5 

101 •{) 

Co 285 

1,1 40-8 

.107-0 

Co 421 

1,230-S 

. 1.17-8 

Co 312 

1,274’S 

1)0-0 

Co 285 

l,(JS0-2 

110*6 

Co 421 

1,284*0' ' 

144*4 

Co 312 

1,323*0 

140-8 



Co 312 ( centre ) had to be cocked when it had lodged badly after a heavy storm. 
Go 421 ( on both sides ) did not suffer under those conditions. 
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behaviour of Co 312 lies in the fact that 
1938-39 happened to be a bad pyrilia year and 
this variety, due to its greater susceptibility, 
was very badly attacked. Consequently, its 
juice remained very poor and the percentage 
of guf to cane remained as low as 7*53 as 
against 9 60 of Co 421. 

The year 1939-40 was practically pyrilla- 
free and the difference in the yields of Co 312 
and Co 421 is not very marked, .though even 
here the percentage of to cane, in Co 421 
is higher .than that in Co 312. 

The above facts have conclusively proved 
that Co 421 is a much, safer cane to grow than 
Co 312, especially in tracts where pyrilla is. a 
serious pest. 

3. The juice of Co 421 contains, greater 
amount of total solids than Go 285 or Co 312 
and the percentages of gur to cane in Co 421 
a.fe always higher. than those in Go 285 and 
Co 312. 

Other characters of €o 421 

ikrminatian and growth . — It is \'igoroii.s in 
germination and its jnode of growth attracts 
attenUon from the very start. It grows ei'cct 
ajid dot^s not lodge. It is tall-growing variety, 
being iallcr ihan Co 285 and Co 312 at all 
stages ol grov.’tn,. It ])osscsses a ^’ef‘y I'oot 
.s}'si"em.. 

Time of maiurilij.^Tho results o,f tlie chemical 


analysis have shown that it ripens at about 
the same time as Co 285 and Go 312 : under 
good conditions, it will mature in the second 
fortnight of January in the Punjab. 

Resistance to wild animals and rats . — It has 
a harder rind than Co 312 and is, therefore, 
not damaged much by rats and wild animals, 
wherever they are serious. 

Quality o/ gur.— It is commonly known that 
the gur of Co 285 has got a reddish tinge, which 
is generally not liked by tbe consumers ; gur 
of Co 421, on the other hand, is free from tliis 
defect. 

Prom the above account, it is apparent, that 
for those zemindars who have good conditions 
at their command, this new variety of sugar- 
cane, will be the most profitable to grow. The 
seed of this variety was given to a few selected 
persons in the Nawanshehr tehsil of Jul- 
lundur district, and the zemindars in that 
illaga were^ so mueli jinprcs.'^Oil witii its per- 
formance that there was a Jiuge demand for 
its seed. Some of the zemindars were able to 
sell its seed at Rs. SO per hanal, or Rs. 800 
per acre. 

During tlie cuiTont year, arrangements have 
been made ]>y the I)i.‘.jMity Director of Agricul- 
ture, Jullundur, for the miiliij)ljoai.ion oi the 
seed of this variefy and large quantities of it 
will bo dLstriiiuted amongst the sugai'cunc 
growers in hliircli, 19-11. 


What the Scientists are doing 


liTRIGA CONTROL 

L ike most crops, tiie sugarcane lias a 
large number of eneraies to coiiteiKl 
witii during its growtii in field. 
These include the roaming elephant, the artful 
monkey, the cunning jackal, rats, borers, 
pyrilla and. wliitc ants from the animal kingdom 
and fungoid and other diseases like, red-rot, 
smut and mosaic. 

Yet another foe of comparative minor impor- 
tance lurks in the flowering plant, striga, .species 
of which have been known to attack also other 
food crops like jowar {Sorghum), maize (Zca 
mays), Finger millet {Eleusine curamna), 
paddy {Oriza saliva) and hajri [Pcmiseluni 
typlioideum). The plant has many Indian 
names, and one of these — the Tamil name 
Su(lu7mlli or the burning scourge — aptly 
describes the cllect of the attack which causes 
a dried, burnt appearance. 

Hoiv the parasite lives 
Thi.s is a soft-stemmed whiti.sh ])lant growing 
to about three feet in height with small white, 
flowers that tiurn blue vrhen dry. It has .small 
green leaves and is a semi-parasite, i,e. while it 
can elaborate food from its own roots and 
leaves, it also possesses an efficient mechanism 
by which it can draw a great deal of nourish- 
ment from its hosts. This is done by the roots 
of this plant developing on those of the hosts 
small cup-shaped structures called hamstoria. 
These establish a direct connection between the 
vascular or food-intake system of the host and 
of the parasite. The food material pa.s.sing 
up the .roots of the sugarcane i.s thus tapped 
half way for the benefit of this parasite. The 
plant produces large numbers of tiny light 
seeds, not unlike dust particles, which arc* 
credited with possessing a long viable period 
placed by some authorities at over 20 years. 
These seeds lie dormant in the soil till the 
proper hosts arc av^ailablc, when they germinate 
freely and the plants flourish mainly at the 
expense of the hosts. 

Ihc method of control of the weed is based 
U2 


on a. kiio\v.!"fit*t’ *>!' it . le; . tf .-.rs, 

it at its W4*!ik<‘.si or ne‘-4 ujhu’r.tbb- |fhavi*. 
Thi.? is the veg*''!!it sve ‘-tugo u k fi tie* eai!(|!,ira- 
tive soft plums are u'udily .-‘•br. 

of coppc.r 2 ivt U p^-" ‘ ;m--. 

to be rakeu lo bcc tlt.i: tiio vv!;,!jl..r. iisiomd- 

ing the U!Kleigri.iimti poiUfiup, t l.bii-j, .. ■ .epT- 
wi.se the L),itt*r produei*..- ,f, p.roia-h-'i r' tilhe- 
distincily v-'orneiting the ,-;i ■ u it i-,,.,. up- 

plication of eoppt'r sulph.iO' .'oim-'e.) i •- iu st. 
tlone Ity fortalng a eup-.-'hu-r"'!! Pi 

the soil round, the plant, .iud iidirtg tc ’.vi-'n 
.solution till it soaks t(» the b;i,-e h-vei cf ihi; 
underaround ;dinii.us of the whieh i,; 

generally about I to in, Wliile .» 2 p.'r 
cent .strength i.s etiough, a .‘1 u*-r retii .solution 
is safer to u.-^e and this .-'trenglh has no evd 
efteets on sugai\ani\ It is tntere-ting to men- 
timi that tH»j>per siilplm?** h.m tint ouiy no e.\’il 
cflocts on tiie .soil l)ut under eert.on f,‘».uiflition 
(o.g. the peat or muck .soit^ of Florida.) marked 
lamefle-ia! eifeets on eaiu? , 4 rowfji have Iteeu 
obiiiincd with a tires.-ing of up to Td lb, of 
the .suljdiiite, to the at'rt*. Wluui .t stepioauie. 
clump is lieaviiy att.ieki'd, .as in the iilnstra- 
tion (Tiate 3b), the eariht'ti depre-sion ntwd.s 
to be ma<le round the svimk ehimp and filled 
in with the solution, 

EffecAive method of eontrol 
Removal of the jdants by iiand fd’ Utib 
use, iis the planks are brittle, and tin* portions 
left in the ground «piie,kiy develoj* side-shoot.v. 
The .same tiling huppen.s when the solution 
does not eftectively reaeli the unde.rground 
portion.s of the. plant.. It is U'^eful to uMrk 
with stakes or twigs, splits whm’f had 

appearetl in the field ami waleh .ami tnair with 
the .solution any plants that, may tleva-iop. 
The parasite grows very (|iiirkiy, devf'lop:- 
fruits and .s(?ed.s even when young, and produee.s 
an abundance of tiny liglit seeds ail of which 
help to multijjily the parasite r.tpidly, A 
constant watch licccla to be kept on t he iufei-ied 
fields to prevent any of them coming to .seed a.s 
even a few such would entirely nullify the whole 


14B 


Marclil941] what the soibH'Jists ars DOisTd 


control work of the season. When carefully 
done, the method is very effective. A field at 
the Coimbatore Sugarcane Station which was 
very heavily attacked through seeds borne by 
flood water from a neighbouring jowar field 
was successfully rid of the parasite in two years. 
The method depends on growing the needed 
hosts to germinate the dormant striga seeds and 
destroying the comparatively soft plants in 
their vegetative stage. Success of this method 
depends entirely on day-to-day vigilance in 
the field, but it is certain in results. 

^ * 

PADEGAON SUGARCANE RESEARCH 

S INCE 1932, a closely coordinated plan of 
research on sugarcane has been in opera- 
tion at Padegaon. The soil section has 
classified soils of the tract and has studied soil 
changes under cane-growing from the point of 
view of their management, including the deep 
soils (among these being the chopan or alkali 
soils) which were considered a.s unfit for irriga- 
tion. The physiology section has carried out 
investigations on the physiological responses 
of the crop to climate, water and manure. 
Finally, large-scale: experiiiients based on these 
findings and also critical trials of a number of 
sugarcane varieties for adoption in the canal 
areas have been conducted on modern istatis- 
tical lines by the agriculturai management 
section, A large amount of information is 
thus available which is capable- of being u.sed 
to increase the le^■el of efficiency of sugarcane 
production in the Bombay Deccan, and a 
good deal of this, dealing with certain aspects 
of sugare.ane growing, has already lieen givci) 
out in the form of the following departmontai 
publications. 

.Leaflet No. (» o.f ,1938. -—d. mmnmrg of 
pmdkal re>o{lt)^ of sugarcmie research 
ill the BoniJjag Praeince {J.932-37), 
Leaflet No. 1, of 1939. — Preparation of 
compost from cane trash. 

Leaflet No, 1 of 1040. — Work on heavy 
(chopan) sails of the canal tracts of the 
Bombay Deccan. 

Leaflet No. 2 of 1940. — A popular note on 
the soils of the Deccan canal tracts^ 
Bombay Province, 


Leaflet No. 3 of 1940. — Promising sugar- 
cam varieties for cultivation in the 
Deccan canal tracts, Bombay Pro- 
vince. 

Leaflet No. 4 of 1940. — Planting of sugar- 
cane — suggested improvements in me- 
thods and proper selection of planting 
material with the object of ensuring 
maximum germination. 

However, the applicability of the results of 
the Padegaon farm to other places, with the 
degree of precision which would be demanded 
from the point of view of scientific and business- 
like methods of cane cultivation, is faced with 
two main difficulties. In the first instancOj soil 
types differ considerably from place to place, 
and secondly, variations in the climate intro- 
duce far-reaching differences in the physio- 
logical responses of the crop. The necessity, 
therefore, arises of two things, one of conduct- 
ing the experiments on all the soil types under 
the same climatic condition, and the other of 
repeating the experiments on the different 
types in the environmental conditions under 
which they naturally occur, 

The first part of this work has already been 
in progress at the farm on the important soil 
types which are differentiated according to 
the genetic system of soil classification and 
which have been taken up for experiments in 
cane-growing. But due to obvious limitations 
these investigations have to be restricted to 
small-scale experiments in pots, or lysimeters 
(i.e. square cement tanks each of 1/1,000 
acre in area). The repetition of the Padegaon 
experiments on a field scale under different 
tmvironmciitiil conditionwS was a- greatly felt 
want; and ro(?ontiy a scheme has been sanctioned 
by the G<n'er nine lit; of India financed from the 
(Sugar Excise Fund for the- estalilishmont of 
■sub-stations .situated on soil types in represout- 
at;ive canal areas. Four such sub-stations 
ha\'c been started in July on the following 
placets ; (1) Hoi (0 t;ype) — Nira Left Bank 
(Janul, (2) Aldiij (D type) — Nira Right Bank 
Canal, (3) Deolaii (G type) — Pravara Right 
Bank Canal and (4) Lakhmapur (F type) — 
Girna Canal. In addition to these, part of 
Kopergami farm of the Bombay Government 
on the Godavari Left Bank Canal will be used 
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for work (>n tiie 4 type of soil. The Patlegaon ; The work lias .Mar.o.i iuul Iw-i in 

farm is situated on the J type of soil : / progress since July. It t.. eonifdi.e 

■ ' ' it- \vitliiii two jifars. 



Soil survey and soil fita^ii^ing 

In order that farmers and planters may 
derive the fullest advantage of the specific CLEANING DAIRY I'l’ENSILS 

T he use of wash!.i:ig ,|iowfi5:»'rs' in 

dairy at-ensils is unknown' 

ia. . India. I’lie t'.-ari’t'nt.'. |:)j',;ic;ttc'e is ■ to 
.scour . utensils •vvii'..ii. wood asli O!.’ fme uiod, 
w'ash them ivith eleasj, water arid <tX|.>ose 
to strong simliglit, or in wet' wc'fddu'r 
them over an open lire. l.'Iie is not 

\vorthlesa : its eS*i;*ct lies in tlu.' a.lirasi.ve .and 
cheinicid siction of niud and ash, and in the 
haetericidal action of or iieat. 

The appa',rent primitiveness of the. method, 
however, easts doul>t 0 . 0 . its irfllciemy, .and .to 
determine the ef'licimieT O'f this nudliod in 
co.mparison . witli west.r*rii pra.t-t.ic‘.e,s an investi- 
gation was undertaken by .11... C. Veima, B.dli. 
Paul. and '£. .R. ■'..K.otliava.'lla rdr the , Imperial; 
Dairy I'lisdR-utt.!,. .Ba-nguJorf;, (ni tlio detergent 
examination of profiles in the field (which idlideney oi so<ia a.-ii, w,md .on ami mud 

have to be exposed by digging pits), supple- linned s!<u-j ndis 

mented l)y a number of chemical analyses in Ail ila* meni-d?. w.-n- nr? > >>{ji,imin-ttt‘d 
the laboratory. The method, while useful with juilk whjt'h wu'. ,ttl*u'»cd Oi furdh* in 

for the identification of soil types, is a little 1 hem. One s*’t wu*^ «h'.un'd wiDi ordinary 

elaborate, and a large-scale survey on these w'atcr and ih** tuimrh with ?l;c !e.->n“ctiv(! 

lines wmukl be laborious and expensive. Hence cleansing agent All tii** men d!--^ were llmu 

it is considered essential to simplify it wdthoiit exposed io the stin for 3*5 mimif«‘<. Barlmhu 

in any w'ay impairing its precision. For this counts atid pre.mmptlve coliforjii le^^rs were 

purpose a scheme financed from the Sugar made in all ea<es. Eacii elea.ning treatment 
Excise Fund has been recently sanctioned by was re])eated 2i> tlm*'.--. The results show 

the Qovernment of India for an experimental that soda a.-^h ii.m tli** higie.',--; elean-^ing eili- 

surve}'' and mapping of an area of 1,000 acres ciency, wotal ash make.- a ver\' noar appro, n !$ 

ol land. Two blocks of 500 acres each, one <vf to stala ash, ,nui iuml eomo. uf aji. 'idse 

shallow' soil and the other of deep soil, liave iuvestiguthm i.s tint elaim*‘d to lo exhaii-tive 

been taken up for this work in the estates of a.n(| comjdelc. but it ilinstrat<‘- tho detergent- 

the Bclapur Sugar fo. at Harigaon and Messrs tdlichmey of wood asti and nsud irt tin’, joir.d 

Mansland Price & Go. at Kalamb, respectively, practice ol' cleaning milk uten.df. 


methods oi cane-giowing ana son inanage- 
ment that are being evolved for each soil 
type as described above, it would be necessary 
to carry out a soil survey of the tract 
and prepare soil maps in which all the 
necessary information required by an average 
intelligent cane-grower may be represented to 
enable him to plan a sound scheme of cropping 
and manuring for his land. 

The method by which the soils of the tract 
have been now classified is known as the genetic 
method and is the modern and universally 
accepted system. It takes into account not 


whole succession of layers dowm to the parent 
material, called the soil profile, which is thus 
the unit of study in this method. The tech- 
niaue of soil examination consists of the 


What would you like to know ? 


Enquiries regarding agriculture and animal Msbandry should be addressed to the Bireciors of 
AgriciiUtire and Vetermarg Services in proimices and states. This section will he reserved for replies 
to selected letters in cases where it seems that the: information might be of general interest. 


" , 0 Please tell me how to make 
naphthalene acetic acid and indole- 
butyric , acid. .Are they used as fer- 
tilizers or not ? 

A : Naptlialeiie acetic acid and indolebiityric 
acid are the most important of the known 
growth-promoting chemical substances which 
behave like plant-hormones. As they are the 
most effective root-forming substances yet 
discovered, they are capable of being used for 
practical plant propagation. They are never 
used as fertilizers. Their preparation is 
rather complicated and may be possible in a 
well-organized chemioal laboratory dealing 
with the synthesis of complex organic com- 
pounds. 

ij: %/ 

Q. ; (1) What are the maximum and 
miiilmiiiii , temperatures under which 
po,tatoes are stored ? 

(2) , .What ^are the variations of 
temperature required for different 
varieties of potatoes . and different 
months of, the year,?,. 

(3) What should be the, humidity, 
of the storage , room ,? 

(4) ; How should the potatoes be 
packed for .'storage ? . 

: ,(5) How .many potatoes .can be 
stored in one. cubic, foot... of space and 
what should be the space for ventila- 
tion ? 

A; (1) The maximum and minimum tem- 
peratures under which potatoes are stored are 
40° and 35°F. respectively. 

(2) No information regarding different im- 
portant varieties of potatoes grown in India is 
available. Only the Italian whito; round 
variety in cultivation in the Bombay province 
has been tried in detail in cold-storage. 

(3) The humidity of the cold store should 
generally be between 80 and 90 per cent, 


(4) It is better to keep potatoes in cold 
storage loose in bins about 4 ft. high. This 
has not, however, been tried, 

(5) Eoiighly 20 seers of potatoes could be 
stored in one cubic foot space. As regards 
space for ventilation we have not made any 
experiments of our own. But it would be 
sufficient if enough space is left between the 
rows of bins so that the workers coixld easily 
move about to examine the potatoes, etc. 


0 :- I hear Bmui rice sells in Delhi 
at a higher price than. Debra Bun. 
Ensumuti: rice. I wish to cultivate a 
portion of my, plot in the Trichy. dis- .. 
trict with this .paddy, , I have water 
throughout the year except from May 
15 to June, 20th. Hf.it .is not ,a flower- 
ing season-bound variety but a dura- 
tion-fixed variety capable of yielding 
In any part of the year I want to sow’ 
it before the first of. January. 

A : Bom rice is grown near Kabul and it is 
difficult to obtain its seed. Another type , 
similar to it but probably of a poorer quality, 
is grown in Peshawar and the PunJ ab. Samples 
of this rice were once obtained from Peshawar 
and tried out at Nagina in the United Pro- 
vinces but no special feature was, however, 
noticed about this rice. It was a season- 
bound variety like so many others, was sown 
in the nursery in June by the first fall of the 
rains, transplanted in Jxily and harvested by 
about October like other common types. The 
yield at Nagina was about 18 to 20 md. to the 
acre. Not being superior to other available 
types, it was discarded. You had better 
obtain first a small quantity of seed of this type 
for trial either from the Director of Agricul- 
ture, Pun|ab, Lahore, or the Agricultural 
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Officer, Nortli-West Frontier Province, Pesha- 
war, before yon sow the variety on a large 
scale. 


localities. Tlio iimnnor oi iio;sr. iiees is 
lar»e,biit it is esjH-s'ijilly firowe on hr.r ( 
phm jnjnha), /?'*'/'■?•'>• fiowlom) 

Mmni (ScMelehcm fiijwi'i]. li yrtnvs wt- 
ghbnt {iuppliu^ ^’‘‘nlral 

vinces, and arlmr htln 

(Grewid iMtltifiorif) aiid cv 

are.good hosts in Assaia, huhal [Arn^n'i iih 

is- a A’;ood ^ and pAiu lA 

fakmi) in Mysore. 


Q; What are the nsnai host trees 
for the lac insect ? 

A ; The trees on which, the lac insects thrive 
axe called host trees. The lac insect can only 
lead a healthy life on certain trees in particniar 



What’s doing in All- India 

INDIAN CENTRAL COTTON COMMITTEE 

By W. Burns/ 0.1.1., D.So., LA.S. 

Agrkultunil Commissioner with the Gomniwient of India 
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^HE Indian Central Cotton Committee 
held its 43rd meeting on January IT-IS, 
1941 under the chairmanship of its 
President, Mr P. M. Eharegat, C.I.E., I.C.S. 
Following the usual practice, this meeting had 
been preceded by meetings of the following 
Sub-Committees : 

The Agricultural Eesearch Sub-Committee, 
The Technological Research Sub-Com- 
mittee, 

The Wider Markets Sub-Committee, 

The Cotton Forecast Sub-Committee, and 
The Cotton Ginning and Pressing Fac- 
tories Sub-Committee. 

Again, following the usual practice, the Agri- 
cultural Research Sub-Committee met on two 
days in the first of which the 37 items on its 
programme were divided iip amongst three 
smaller committees (i.e. groups of its own 
members) whose recommendations were con- 
sidered on the second day by the full Sub- 
committee. The findings of all these sub- 
committees were reviewed as usual by the 
full Committee which also considered the 
report of the Standing Finance Sub-Committee, 
the report of the Local Sub-Committee and the 
proceedings of the two Provincial Cotton 
Committees (Sind and Bengal). This system, 
which has now been established for a number 
of years, subjects every recommendation to 
Committee’s criticism at least twice and gives 
every member an opportunity to express an 
opinion thereon. The result has been highly 
satisfactory. In spite of the large amount of 
business (a total of 75 items), it was jiossible 
to complete the work of the main Commitfcee 
at 1.15 p.m. on the second day. 

Record of aims mid results 
A few of the mam iteips of interest may be 


mentioned. Mr Roger Thomas (Sind) had at 
the January 1940 meeting raised the question 
of direction and guidance to cotton-breeders 
and suggested the recording of cotton-breed- 
ers’ aims and results in certain forms. The 
Secretary had been requested to ‘draw up such 
forms and they formed the main subjects of 
discussion. It was agreed, as an experi- 
mental measure, to introduce certain forms 
and to include in one of them information 
required by certain earlier resolutions of the 
Indian Central Cotton Committee. The re- 
transfer of control and supervision of the 
Committee’s seed-distribution and extension 
schemes in the Bombay Province from the 
Rural Development to the Agricultural De- 
partment was noted with satisfaction. The 
Sub-Committee had also before it the annual 
report on the very important scheme in the 
Punjab dealing with the so-called ‘ cotton- 
faihire ’. This is the malady locally known 
as tirak in which the bolls- open badly, the seed 
is ill-developed and the lint is scanty and poor. 
The work of Mr Dastur has now made it fairly 
clear that the underlying cause is to be found 
in bad soil conditions which may be either 

1. Nitrogen deficiency, 

2. Salinity, 

3. Nitrogen deficiency in the upper soil 

combined with an alkali sub-soil, 
this last condition being the worst and 
is characteristic of ifwii every year. 
Climatic conditions also play a part and if they 
are unfavourable (i.e. such as to cause exces- 
sive loss of water to the plant) they may pro- 
duce tiraJc in areas of the first two classes (i.e, 
nitrogen deficiency or salinity), whereas in a 
year of favourable climate tirak might not 
appear. Mr Dastur has also developed a 
method whereby from the study of the tannin 
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from Indiaii and fht'' aoiuparison of 

mill and Lil»‘raiorv 'i iuMO'^tirs^ house 

of this iahomtory now filadaliy roeogiiizcfl 
in the samo wsv as th*' ;in«i (awn- 

poro testhijr huusi's. Tisf'-’o w .•(■■> an intora.siiug 
discussion continin-t: iViaM !>r«*s inus im-ctings 
of tin? ilith’ronco hi priae tfij- fcedina purposes 
ttf American and dcfH Hi i an ihinjah and io 
the work hi pnigvoss to tc^i tho otlVcn of fml- 
inji fiiZKv seed oft tni-ik' aiiiiiials. Dr Laiulfii", 
AuTieulrurai ('la‘rni>t in the ihitfjai*. stated tliat 
fuzzv Sixal iMiuld ht* fe.i tip to *2 lit. a day to 
drv heifers witlnoit il! eih-cts. lie was eonrimi- 
iu'* the work tm milk cows this year. 


content of the leaf, he can determine wnetner 
the plant at the boll formation stage is suftei- 
ing from nitrogen defieienev or not and can 
apply additional nitrogen. The large-scale 
application of suitable remedies for tmh is_a 
matter of dilliculty and is the next stage in 
the work. 

Cotton pests 

There were one or two progress reports 
dealing with insect pests. Ihliofhis oJmlctn, 
a bollworm attacking cotton in the Central 
Provinces and Berar, tons out to be the same 
insect as the common gram caterpillar and is 
also identical with the American hoi worm 
of cotton (not to be confounded with the 
Mexican bollweevil from which India, thanks 
to the precautions taken here, including hmii- 
gation, is still free). In Sind and Baluchistan, 
there is a black-headed cricket which moves 
in great armies and damages cotton very badly . 
A coordinated scheme for research on this 
pest and for dealing with it by means of trap- 
ping and poison baits in Sind and Baluohistaxi 
was sanctioned. Jassids are sucking insects 
which do great damage in the Punjab and 
Sind and a scheme for their .study in Sind 
already in existence was extended. 

Technological research 
During the period 1 June to 30 Novem- 
ber 1940, the excellent worl^ done in 
the Cotton Technological Laboratoiy at 
Matunaa was also reviewed. During the last 


Increased cAmsumpHon <>/ cotton 

In the. Wider Mtirkets Sub-lkniiniittee, Sir 
Clmniial Mehta introduced an important 
resolution reque.sting the Government of India 
in cooperation with manufacturing and trading 
interests to take cffecrive measure.s to expand 
the consumption of cotton goods and cotton 
and woollen mixtures ' in this country and 
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t-he.ir export overseas. This resolution was 
the subject later of a full-dress debate in the 
full meeting of the Comniittee at which various 
leaders in the cotton industry spoke and also 
Dr Gregory, Bconomic Adviser to the Govern- 
ment of India. As usual, the present method 
of cotton forecasting came in for a great deal 
of criticism, and it was agreed that the 
Director-General of Gomniercial Intelligence 
and Statistics should send up a note, summarm- 
ing the present situation, its defects and possi- 
bilities. 

Sir Chimilal Mehta had a tea-party for inem- 
bers of the Indian Central Cotton Committee at 
the Willingdon Club, Bombay, on J aniiary 
16th, and Mr C. B. Mehta invited the members 


to tea at the Taj Mahal Hotel on January 
17th, to meet Sir Shri Bam. 

During the course of the meetingvS, the 
President congratulated Sir Sohrab Saldat- 
wala and Sir Shri Earn on their well-deserved 
honours, and also mentioned the award of 
the M. B. E. to Mr J. Bocarro, Assistant 
Secretary to the Committee. 

The meetings of the Committee Avere 
followed by the Second Conference of Soientifio 
Research Workers on Cotton from all parts of 
India, at which 16 papers on Genetics and Plant 
Breeding, 12 papers on Cotton Agriculture, 
seven papers on Cotton Technology, one paper 
on Cotton Statistics and eight papers on Cotton 
Pests and Diseases were read and discussed. 


BIHAR 

By B. P, Akhauby, B.Sc. (Wales) 
Deputy Director of dgrieuUure, Patna 


T here has been iiiiiisual drought and 
more or less complete failure of late 
rains, including hathia. This has not 
only • affected the paddy crop, but also the 
subsequent rabi crop , Avhich had to be gro’Wn 
under extremely dry conditions which are 
still continuing and shoAxing their effect on 
the standing crop. The paddy experimental 
crop somelioAV managed to maintain a. fairly 
nniform growth through irrigation. 

The most interesting and important items 
of out present research programme are: 
(!) conduct of new factorial design ciiltural and 
manurial experiments, (2)= combmation of 
desirable economic charac tiers of different 
paddy varieties into one pure strain eAmhmd 
through hybrid baiioii, and (3) induced earlier 
floAvering of different pa-ddy Amrieties through 
‘ short-day ’ treatment and its practical utility 
in artificial hybridization. All these items 
of research haA’e progressed satisfactorily 
and shoAV every promise of yielding useful 
results of great economic value. 

Condition of crops 

The crop of inaize was just fair. ■Jblnicco 
seriously suffered from ieaf-curl this year. 


Crop of chillies is fair for the season and not 
very seriously affected by die-baok disease as 
last year. Due to failure of hdtim rains, 
there is general; want of adeqiiate moisture 
in land for the rabi crops and the general condi- 
tion of the sown crop is not good.; The .failure 
of the rainsi has also badly affected the yield 
of 'paddy. , 

In my last report it Was pointed out that 
after coming through a rather ' trying liot 
weather, the cane crop at tlie end of July was 
looking well up to avorjigo as the result of 
the faAmurable weather conditions prevailing 
during that month. Tlie.se fiiA'ourable condi- 
tions, however, did not prevail for long, and 
during the remainder of the mon.soon period 
the rains were, irregular ami .scanty: even 
the hathid miiii&ll fa.iied (iompietoly through- 
out idmo.st the Avhole of the cane belt, and 
now the condition of the cane crop is very 
much, below average. 

IdiC restricted growth of the cane has also 
been accompanied by attacks of borers and 
fungoid di.sea.ses. Bed-rot and wilt began 
to be evident in September mainly in Co 210 
and Co 213, but this year unfortunately 
sj^oradio cases of those diseases wore observed 
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ill Co 299 as well. Smut was also m evideaco 
in tlie: vicinity of two factories. Eatooas 
of Co 210 and Go 213 are the worst to suffer 
in such outbreaks. 

The growth of suim-hemp as a green manure 
for the ensuing cane crop was not very good 
on accoimt of the adverse eonditions prevail' 
iiig during the in onsooii period. The condi- 
tions since the crop was ploughed in have been 
far from satisfactory as there was not enough 
moisture in the soil to help in the disiategra-: 
tioii of the crop. 

New , resistunt varieties 

By far the most important development 
with regard to sugarcane in the proidnce during 
the quarter is the release of the two mid-season 
varieties, Co 356 and Co 513, by the Sugarcane 
Varieties Advisory Committee which met in 
October. The Committee also recommeiidod 
to the Government the necessity for drastic 
measures to eliminate the cultivation of Co 210 
and Co 213 varieties most susceptible to red- 
rot. The disease position in the province, 
though not as bad as last year, is still of a 
serious nature, in several areas Co 21,0 and 
Co 213 have been completely wiped off. It 
is notewortliy that Co 313, in spite. of its being 
('.xposed to disease during the two seasons, 
has not been affected at all. It has lieen 
difficult to find a single instance and the. release 
of: this variety some five years back and the 
trouble taken by some of the factories in multi- 
plying it have been very helpful at a time wiien 
the major varieties were almost threatened 
with extinction. Ifiie condition of the .sugar- 
cane crop was below normal during the period. 
There was a shojiage of rainfall in most of 
the areas. 

Surplus sugarcane is a .serious rural ]M‘o- 
i)lein facing all the cane growers in Bihar, 

Insect pests 

{a) Phthorimmi opercuUela caterpillars are 
a. serious pest of potatoes and are doing damage 
in Bihar Bliarif area. They are under study 
but]} in storage and field conditions, 

{h} Duwnsia obliqvta Wlk is, post of wide 
oGcurrence in Bihar, Its host plants are 
numerous : jute, peas, , sunn-hemp, cabbage, 
'jowar^ maize, linseed, etc. ' 
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fin" ilse piirpo>o. A[>proxuri.iiely 123, IHP, 
Batluia rnan,u<r>s v.'vi* ur;td\‘d .ujd paeked iu 
•Ab'.i basin; i ■> ur.a**!* Agniark labMlf. daring 

t-lu* .sr-a.'-on. Thi-si; liiatiuoai- wen.' favourably 
reeciced iii Dx' C.U'-!!t!a market wiicre they 
let'cUed an a.vera,gi’ of H.--, 1 por ba.sket 

against, Rs. 2d2ai per basket ol ttngradi'd 
ni;uig!.>ea. 

Seed pututoes 

h)f the three {Kdalo ;-dation.'4 two were local ed 
iu Fatua City ami mie iii Hob Hand, Bihar Hha- 
xif. I'he three varieties of seed potatoes, naine- 
!y Hatha, Pliulwa a.nd Lui, were gi’iulf'-tl. At 
Patna City 2,412 uxd. were hundled for grading 
out of which 2, .301 iml, were gradetl, while at 
Soh Sarai roughly 4 ,510 md, were handled 
and graded. Broadly these potatoes were 
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divided into three grades according to sizes Eajepiir which were held in the lioliliuri circle, 
which were large, mediiim and small. Of Magic lanteriT lectures were also given twice 
the total quantity graded, the quantities at Bettiah and once ;jt Fvujjjur inda. Live- 
coming under the small were the highest, i.e. stock were also selected at Bettiah for award 
48*16 per cent in Patna City and 4-4*94 per of prizes. Lectures were delivered in schools 
cent in Soh Sarai and those under the large and mass literacy centre.s to educate the 
were lowest, i.e. 3*93 per cent in Patna City students in veterinary subjects. Arrangements 
and 14 per cent in Soh Sarai. have been made to educate the cultivators in 

It wall be seen that six regular grading sta- veterinary matters in cooperation with ilic 
tions worked in September while eight worked District Enral Develo]mient Committees and 
in October and November. There were tliree Bettiah Eaj Rural Welfare Committees, 
for ghee, three for ata and two for eggs. The outbreaks of hannonhagic septiemmia , 
Besides the above, preliminary work for blackqnartei* and rinderpest wliieh wi?re 
opening three more grading stations for ghee, prevalent in this circle (luring the period were 
two for butter, one for //wr and two for mustard promptly controlled, when necessary with 
oil was in progress. preventive inoculation. Coat tissue virus 

vaccination against rinder])est was also- 
Aninuil Imsbitmlryi done in actual outbreaks as well as in 

Lectures on cattle diseases and improve- absence of outbreaks, and jiropagauda to- 
ment of li\mstock were delivered in four melas, impress on cultivators the utility of such vaeci- 
Bettiah, Dashara, Madhuhani, Raj])ur and nation was carried out. 


FRUITS IN COCHIN 

By M. 8.VNKARA Mengn, B.A., B.Agr. 

Economic. Botanist, Cochin State 

I N the agriculture of Cochin, the culti- in large numbers and there are a number of 
vation of fruits occupies an important orchards of these trees. The Government 
place. Out of a total cultivated area Central Farm at Ollukara leads the way,, 
of 550,000 acres, about 40,000 acres are It has a inango orchard of 50 acres with a 
under fiuits and vegetables. The most im- stand of 2,000 trees consisting of a collection 
portant fruits are the mango and the jack of 217 named varieties got down from different 
{Aftocarpus with the bana and parts of India. The performance of the 

the pinea|)i.i}e occupying a conspicuons posi- different varieties under Cochin conditions has 
tion. Of ie.sser importance are the papaya, been studied, and the varieties found suitable 
the sapota or sapota), citrus are propagated by grafting on a large scale, 

fruits like the pomelo, lemous and limes, the Thus every year over 2,000 grafts of selected 
guava, rose apples and ananas. varieties like the Alphonso, Natasala, Neelom.^ 

Sundersha, etc. jmi prepared and sold to the 
Thyivitif/ trade in tnaiiffoea public. A large number of plantations big; 

Seedling trees of the indigenous type.s form and small have grown up as a re.siilt of this 
the major jjortion of the plantings and of ancl people are taking a keen interest in 
this, there are some excellent \*arieties like mango cultivation. 

the Chandrakaren, highly esteemed for their Cochin, like the rest of the Malabar coast, 
sweet and juicy fruits. But of late grafted has a peculiar advantage in getting her mango 
plants of choice varieties have been introduced * fruits early in the season, and during the 
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Tnontlis of Fc-bruiiiy anti BlarcL it has iiow-a- 
•days becon\t? a regular eustoni for fruit 
merchants from distant places to visit these 
.areas and pnrcluisc the fruits for despatch to 
the distant markets of Bombay and Galeutta. 
Blessed with this advantage, mango cultiva- 
tion appear.s to have a good future before 
iit.' ' ' 

Niitriiious flour from hmtanas 
Next in importance from a- commercial 
point of view i,s the l>anana. The area under 
bananas in the state is 2,500 acres and the 
.annual production is 20,000 tons of fruits. 
The \m.riety grown in commercial orehards is 
the Nendran or Malabar banana, a variety 
peculiar to the west coast. The fruits are 
large, nine to ten iiKshes in length, each 
weighing from I to ^ lb., and there are 
50 to GO fruits in a bunch. It is an im- 
portant it.em of food of the locality, being 
used as a vegetable or fried as chips in oil 
■when raw and eaten as a fruit when ripe. 
A highly nutritious flour i.s also made 
out of this. Goclun is having a good trade 
in bananas witli the neighbouring district.^ 
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TIRUPPUR CATTLE AND PONY 


annual Car Festival at Tiruppur 
is held on Visaka Nakshatra in the 
Tamil month of Vaikasi (May- June). 
At this time a very large cattle fair is held here 
and cattle, horses, vsheep, etc. are brought to 
the fair for sale. Tiruppur m on the fringe 
of the Eangayam breeding tract proper and 
the majority of the cattle brought to the fair 
are of the Kangayam breed— the best breed 
of draught cattle in South India. ‘ 

The Coimbatore District Agricultural 
Association organizes this cattle show at this 
fair every two years. Formerly the show 
•was held annually ; due to lack of funds it is 
now held biennially. Besides livestock, there 
are agricultural and industrial exhibits shown 
by Grovernment Departments, private flrTWR 
and cooperative and local bodies. Brizes 
of the value of Es. 1,500 are awarded .to tie 


exi!ibiTor.s, JIh' chie! priAf-wiriueT,-.' in f.ittb* 
are the Paltagur of .PaIa.ynkol:t;ti iin<l his rela- 
tives!. Diirliig I he lasr twe? .-iiow.'^- orlicp nrivit!** 
breet,1er.< werv <'orap(‘ting ami at tbis rear's 
show tlicv uerc i{i obiatiutm; sonic 

first })mes for cattle, 

Hio Ib-lt) show Was held fritm 21 tci 2G 
May and was a saece.ss. ..A very larue iuaub(''r 
of cattle were brought to the fair ami this was 
due to a good season and the tuatilaluliiy 
of good paring. Tiie prices of ^tittle were 
a little higher due. to the loss of cattle in the 
famine last year and the favourable condi- 
tions this year. The Pattagar of Palayakottai 
exhibited a number of ponies ami some denlers 
from northern India also showed exhibits. 
Ihere was a good demand for these but the 
supply was poor. 

There were some very good breeding bulls 
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Kangayam bulls— prize-winners 
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exhibited in the 8, 6, 4 and 2 teeth classes. The Agricultural Department won the gold 
The 6 teeth class animals were excellent, and and silver medals for the best exhibits and 
it was difficult to decide the prize-winners 26 prizes were awarded to private ryots, 
in the 4 and 2 teeth classes where there were The Industrial Section, on the whole, was 
13 entries in each. poor. Messrs P. S. Gr. & Sons’ Charity Iridus- 

Tho entries of Kangayam cows were poor trial Institute, Peelamedu, Coimbatore, and 
on the whole and this is partly due to the Messrs Daudapani’s Foundry Works, Pappa- 
suporstition of the evil eye on the calf. naikenpalayam, Coimbatore, took active part 

There was a class for the bulls in the District in this Section by exhibiting and demons- 
Board contribution breeding scheme and also trating electric motors, machinery and sugar- 
in the Government premium bulls scheme, cane crushers. 

and prizes were awarded for the best main- The Public Health Department also took 
tained bulls : tliis created a little competi- part in the show. 

The Madras Government gave a grant of 
The Agricultural Section of this year’s show Rs. 100 towards prizes in lieu of the two gold ' 

was not very well represented. The Agricul- medals previously awarded for the best cow 

tural Department put up a very good show and the best bull of the Kangayam breed, 

which consisted of improved agricultural imple- The Coimbatore Sugarcane Growers’ Oo- 
ments and maohinery, the turmeric polisher, operative Society offered three silver cups 
seeds, plants and products of improved strains for the best sugarcane grown, 
of various crops, malt and malt preparations, The show was opened by the Pattagar of 
prepared concentrated cattle feed, specimens Palayakottai on the 24th morning and the 

of diseased crops, damage by insects and fungi, prizes were given away by Mr H. M. Hood, 

entomological specimens, manures and green O.S.I., O.I.E., I.O.S., Second Adviser to His 

manure seeds, beekeeping, etc. Excellency the Governor of Madras. 
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‘NATURE’ AND ‘NURTURE’ 

By ALF-XANinni B. Fowuiu:. I'h 

Tho Hanmih Dairn Ronean'k KifH^lK . 1 - 


I FIND myself in a quandary in writing to 
a breeders’ journal* whether to eoimnenee 
■with breeding or feeding problems. i\ly 
mind goes back, howe\’er, to iny college days, to 
the opening lectures on Principles of Agricul- 
ture. I was impressed by the lecturer’s use 
of the terms ‘ Nature ’ and ‘ Nurture 

The more time one devot(.'.s to the intriguing 
study of animal breeding the grtuiter grows 
the significance t^f these two words. To 
understand them properly they must be 
treated separately, de.s])ite the fact that they 
are really component parts of the same sulqcc.t. 
The combined knowledge of both are essential 
to obtain results, animals of quality or a high 
level of production. 

As an example of the influence of Nurture 
let us take two youug animals or better still 
twins and rear one on a ])oor upland farm where 
the plane of nutrition is poor and food .scarce. 
The other we will place on a good fertile farm 
where food is plentiful. Allow i hese two 
animals to develop and grow to maturity and 
note the difference. It will be found that 
the animal on the higher plane of nutrition 
will have reached maturity much sooner than 
the other and will be ready for production at 
an earlier date. This difference is accounted 
for by the higher plane of nutrition to which 
the animal ■was subjected during the period 
when gro-R’th is most rapid, namely early 
life. ' 

The influence of nature can be best explained 
by taking two animals reared on the same 
farm and, to make it still more intriguing, 
take full sisters. Breeders do not require to 
be reminded that even full sistens fed and 
managed in the same nuinner often exhibit 
wide differences in characters. The differences 

’•■■ 2Uie Ayrshire. Cattle SoeieihAs Jaurned, Vol. 12, No. 
1, March 1940. ... 
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in tisis Cti'ic ftre uu** u> ifup.t;'!''. for 

jirowth. inhcf’itcti irsca iiu- iMf-'U*-. 

Fmni thc'ic tbci-. ’laovruc, <! h,|! bi* -pen 
tliat tho r o.m u,* .-s;;.. ,.;■ 

brct‘*lin'i j^slh-y unlc'.-- i’sc iu.- a suuiiU. bD«‘W- 

lodge ctf feeding piobhot!-'’. 1 Ins Icit't'Ah’ib'e 
is one. of the fu>T ?al- of ilse orogro-ive 

and coil'll met ive bD'c-i*'!’, ofherwHe tjse poieu- 
tial quaiitie- .nid hunt’d iotiv isf ip- ^sock 
become an unknown iaetor. lb* will ii»> im- 

sible to tell whether lii’' ,eo,'|; .fre ponr on iu> 

count of liis level of uninruot mi a- ■! of 

his breeding poiiey. 

Imporfativv o/ hevtl 

The grumiiiiug'i ami ‘pilfiMii wfikh 
re.'ult IVom breede.rs who do not apprecitue 
records a1 tiieii- true vaiue and who imagine 
that these rcci.mls arc duo lo lu'ceding are 
often heard even in ifie^e enligliteucd days. 
Lu.sh, an .Viiierican invest igator, the 

influences of jirujjer nnirition awl manage- 
ment at oii juM* cent, genetic or enviromnnitai 
in^iuem■e^ at dd per cent, genet ie< 2<\ per cent 
and lireed 2 per cent. Thc-c flourcs .ihow 
the importance, of herd ma.nagem-'‘n1. 

This subjec-t i.s so impsirfant t-lmr I intmid 
to deal with it more billy at a lafer dat'U [ 
luis'c so far emlcavoured to jU'dily my de.ui- 
sion of deaUwg with the subject of nutrition 
prior to that, ol breeding problem', f-et us 
commence with flie nutrition of tlie e;df hut 
to do this properly we must, fiegin befoiv fho 
calf is born. Ho many ealvc.s are born weak- 
lings due to faulty nutrition of their datns 
that, it appears as if this phase in the calf’s 
iifo-history has been .sadly neglected or not- 
properly imder.stood. A proper foundation 
is es.sential in any structure and equally im- 
portant in this instance. In order, therefore, 
to ensure a calf a proper start in life it is necea- 
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AltenUon to healthy ealven 

Lftt ua return, boweA’’er, to a more pleasant 
subject, the attention of the healthy calf. 
As soon as the calf is born it should he well 
dried and immeduately it is able to driuk it 
should receive its first drink of milk. 

It is a mistake to wait your own convenience 
in completing this task as so many do. Some 
even wait 13 hours. The ‘ colostrum ’ or 
first milk has a vital duty to perform. Its 
.special purpose is to cleanse away the metabol- 
lic products that have collected in the iiites- 
tines of the calf during the latter portion of 
it.s foetal days. The sooner this is done the 
better. It will be found that the calf will 
be willing to suck even half an hour after 
birth and an endeavour should be made to 
give it at least a pint of colostrum, 

The after treatment is relatively simple 
provided milk is plentiful. A simple rule to 
follow is to increase the feed by a half pint 
each meal until the calf is getting 1 Ib, of milk 
for every 10 lb. body weight. . 

One fiads, . however, that milk is usually 
scarcest oa .a dairy farm unless young bulls 
are reared, but I do not intend to deal with 
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those favoured amiiials. 1 th>‘ 

rights of the dairy heifer calf whu^e for i,-- u'-ua s • 
ly so misunderstood. As ,-•! .a'o]y 

put their case: Mr. is all very veil io h-.u 
calves cheaply, but it is false ecoijoray \o 
stint, and consequenliy stunt the caiNo-. 
Need I say more ? A good srart in a’.',y laoe i-, 
a ' flying start. Therefore I ■wauihl roefajOTiioei 
that for the fin'll! four wt'eks at Iciist. wiaea.- 
milk should bo fed. The, yreang ealt elioui-I 
receive dry fed coiuientrato.s at three weeks and 
eveu a-t t'wo weeks if in company with ihier 
calves, may corauience to ijil)blc such food. 
Long hay should always be within roaeh bu{. 
as with concentrates only a small amount 
should be given at a time and never left to 
grow soiled and Ios(5 flavour. It is also essen- 
tial to have fresh water available. It. will be 
surprising to many who do not do so, iu know 
how much water young calves do eonsume,. At. 
the risk of being taken to task in tliut 1 ;'iin 
aware many do succes.'^fnlly rear calves on 
graels — I condemn the pract'ic<j in that, the.n* 
is a danger of the.SR line meals Iteing washed 
into the bowel imdigesfced and setting up 
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The better policy is to maintain a steady rate 
of growth from birtii otnvards atul seicct, from 
sneh stork tht,‘ type or types de,-ir»;tl for future 
breeding stock. 


FERTILITY IN SHEEP 

' By J. Hammohd 

of Agncidiure, Qainbrulge 


T he sheep is a most useful animal in war- 
time, and we should not only strive to 
maintain our stock.s of breeding ew'es but 
also increase them. The sheep, next to the 
dairy cow, is the most economical converter 
of grass into human food, .for it converts tlie 
flush of spring grass to milk, and this milk 
is the most efficient growth-producing food 
for the lamb. In the winter, too, the ewes 
wiU clear up the rough herbage on tho grass- 
land and improve it for other stock, such as 
dairy cows, in the summer. On light arable 
land, too, the sheep is invaluable in manuring 
the soil for the succeeding corn crop. 

Process of reproduction 
The ewe sheds one- or more eggs at the end 
of her heat period. These eggs, which are 


iilm a henks egg in rnf!!iuturt^, .are produced 
in tbe ovaries atai are shed into the tops of 
the female tract.. Here ibey nteefc the sperm 
Irom the semen of the mtu. fJjie sjuniti then 
unife.s with c.tch t‘gg .sIhhI, and the feriilb.ed 
eggs then pass tu the uterus and de.velop there, 
A low la, tubing percenlage , results from two 
causes. Finst, bc<t.iusc otjJy one egg, instead 
of two, is shed ut each Inaii pt^riod, and 
secondly, because thesrc are not enough sperms 
in the semen, of the ram to unite with uli the 
eggs shed. Although only one sperm is 
required to fertilise an egg, yet, because the 
chances of any one sperm being at the right 
place at the right time to fertilise the egg are 
veiy small, a very largo number of spenns 
have to be present in the ejaculum of the ram 
before he is capable of fertilizing all the eggs 
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proteed by llie flock of ewes to wMcIi he is 
^mated.-' 

Ntintber of eggs produeed bg the ewe 

The number of eggs which ripen at the heat 
period depends on the; level of a special subs- 
tance in the blood. This special substance 
conies from the ' anterior pituitary, a small 
gland: lying at the base of the brain. If 
extracts of -this gland are injeeted into a ewe 
about three days before she is due to come on 
heat, 7—9 eggs can be caused to be shed 
instead of the norma! 1—2 eggs. It is the 
amount of this substance normally present 
in the blood which causes the difference in 
fertility between one breed and another. 

It is no good having high fertility in the 
ewe unless she has sufficient milk to do the 
lambs well. The fertility of any breed can 
be improved by selecting and breeding from 
twin rams ; a well-grown twin ram lamb is an 
indication not only of the fertility, but also 
of the milking qualities of his dam. 

To produce the maxhnnni number of eggs 
of which she is capable, a ewe should be in 
Iiard thriving condition at the time she is 
mated. She should not be too fat nor too 
lean nor going back in condition at the time 
of tupping. This hard thriving condition 
■may be obtained in several ways. By flush- 
ing the ewes, that is, by giving extra feed 
for about three weeks before and during the 
time the ram is with the ewes, more eggs can 
lie made to ripen. This can be done in arable 
she-op by running them thinly on fresh land, 
such as a sinbble with a good growth of young 
seeds under it, or on a crop of rape or niustard. 
With grassland sluiop, a fresh pasture of short 
young grass -which is sweet as a result of liming 
or treatment with phosphatic manures is a 
suitable place for tupping. If flocks are large, 
they will benefit from being broken up into 
smaller lots and run more thinly on the ground 
at tupping time. 

Ewe lambs tend to begin slightly later and 
cease breeding slightly sooner than 'the older 
ewes. Flock owners who try to produce early 
lambs are troubled in some seasons by the 
fact that the ewes come to the ram very slowly, 
so that lambing time is a long drawn-out 
affair. Under these conditions, fertility is 


also usually poor. In these oases, the flushing 
of the ewes, as described above, is of assistance. 

Although injections of this anterior pituitary 
substance, or substances of like nature, are 
still in the experimental stage so far as practical 
sheep-farming is ooneerned, they show pro- 
mise of proving useful. 

In a certain number of oases, especially 
Just after and before the beginning and end of 
the breeding season, the ewe will take the 
ram. after one injection only, but usualij' it 
requires two injections at an interval of 16 — IT 
days — ^the usual mterval between heats in 
the ewe— before this occurs. It has been 
found possible by these injections to make 
the ewes breed twice a year. 

In practice, injections of anterior pituitary 
may be found useful for ewes which have 
slipped their Iambs during the winter months 
or are otherwise barren. Instead of keeping 
them a whole year with no return, except 
for their wool, or sending them for slaughter 
if ewe stocks are short, they can bo injected 
and mated np in early spring so us to produce 
a crop of lambs in the autumn on the flush 
of grass which often occurs then. 

The chief objections to breeding .fronx an 
ewe lamb /are that it stunts the growth of the 
ewe, the lambs are born weak, and -the owe 
has little milk, so that the lamb does not thrive 
well. There are ways, however, of getting 
over these difficulties ; it -might bo as well to 
consider these under present oonclitions when 
breeding from the ewe lamb will lower the 
cost of production and speed up increasea 
in the ewe flocks of the country. 

It is during the last month of pregnancy 
that the growing lamb makes most demands 
on the mother’s nutrition, and it is during 
this time that the udder is making most of 
its growth. If the ewe can Ixe well fed at 
this time, then the difficulties in breeding 
from ewe Iambs will be overcome. 

Better feeding of the ewe Iambs for 3 — 4 
weeks before the birth of their lambs can be 
obtained by mating them up a month or so 
later than the older ewes. In grassland flLocks, 
this means putting the ram in about the first 
week in December so that the ewes will lamb 
down in the beginning of May after they have 
had '.three weeks of grass , feeding. 






The percoutage of lambs obtained from 
owe lambs is not high ; on the average it is 
about 70 per centj but it is better than keeping 
them a whole year with no return except their 
wool; If any difficulty is expcrience<l in 
getting the ewe lambs to come to the rum 
when they are required to, injections of anterior 
pituitary substance can be used successfully; 
this has been shown in experimeuts inadf‘ 
during the past year. One advautagt; of 
breeding from ewe lambs in their first yea.r 
is that they make better mothers in their 
second year than those which have not been 
bred from in their first year. 

Fertility of the ram 

Lambs cannot be produced in greater 
number than the eggs shed by the ewe, but 
if the ram is not of full fertility, there inav 
be many more singles than there should be. 
To avoid disappointment it is as well to change 
the rams on the i6th day, the average time 
between one heat and the next in the owe, 
using a different coloured raddle so that the 
owes which turn can be observed. To be 
on the safe side, about 3 per cent of rams are 
required with the owes, and rather more if 
ram lambs are used. 

High temperatures are very harmful to 
the sperm of the ram ami soon cause inferti- 
lity. Ihe purpose of tlie scrotum is to keep 
the, testes at a lower temperature than the 
body ; where the ram is to be used in the 
w^arm months of the year, it is advisable to 
see that the wool is removed from the scrotum, 
so as to lower ite temperature, about a fort- 
night before he is to be used, A ram which 
for any reason (very higli condition, di.sea.se 
etc.) has recently been in a feverish condi- 

breeding purpose.^ ; 
such effects, however, are not always perma- 
nent and recovery may be made in aLther 
season or later in the year. So far, we have 
not been able to find any injection which will 
mcrease the fertihty of the ram, but if at the 
Hmnmg of the the mm is dow at hie 

wort ho oaa be etoulated to activity by 
injecting anterior pituitary gland extract 
«ng about double the doi 1 

In conolaoioa, it aboald be emphaaiaed 


that there ur»' liiiics in fhf Vttar when a little 
extra t ruiddp iii the ma?iag<‘nuuit fd (he 
is well worth while, Siiofi u time ntrurs at 
tupping, for ou th.^ of ihti ihi.ffi jju'n 

depfuids the f.df of Inm^A m rho f.dlowing 

.season, ® : 

Aritithcr .'JUfis crincat of'ranl in |f>i. ni.ijj.itt,.. 
ment of i.he fiot'k oi'isir' diiriuiu' tfi'- munlh 
before lambing iV due fo brgim for nn riie 
prop?}' feeding of tin* fios k .it rid,- rini,- 
the strength of the lamb at {'irih und iho .supply 
of milk for the new-b.nm Jamb, which is the 
most iniportaufe factor iu iltu jiTow'fli and 

economic .succe.ss of fat lamb pmclnctiun. -fk 

Jourml of tho Mhmtvj oj Afjrirutturr . Vol 
XLVH, No. 2, Sept, ID-IO. 
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* BUBBLE AND SQUEAK " SILAGE 

S ILAGE is ver^' mtnh t«j lim ibrf* these 
days, .amt w<^ hear murh about pof-iioes. 
Ihe Diitcli have a simple luefhuf] of ilea!- 
big with ])otat<w.s intetnleti fijr stock feeding. 

It might usefully be iippluxl (o the surplus, 
undcr.rineij t ubers frutu i he pO'Sent eriip. NVnvIv 
mown juisture gra.ss (ryegrass, ehiver, etc.) is 
inipjd with tlu'. p(d,ifot;.s in u rtriick nilo. ,No 
building or excavation is reijuired, the maifjrials 
beiug built up on a level site. .First of all, 
a layer of grass about one foot thick m placed 
on the ground; then a layer of potatoes, 
followed by another layer of grass, and so 
on until the stack is completed. In lb,, Hand, 
aiunit three tons of green gr.iss i»re used to 
one ton oi' potatoe.s, hut English experiiticnts 
have shown that the proportion of grass ean 
hv considerably reduced. The potatoeM are 
not prepared or treated in any way bt'yond 
preliminary riddling to remove hKuse earth 
and any aproute that may have Imgim i,o 
grow. When building up the aijo, it is con- 
venient to make a runover heap. When 
complete, the doping enrln <ir ramps are cut- 
away and the material is thrown on t-lie toii. 

Ihe next day a layer of about one foot of 
soil IS placed on the top, and a few day.s later 
the sides are also covered with soil. The 
heat developed in the silo cooks the potatoes, 
and the final product is sweet and pleasant in 
sineil.--rAe Field 
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PROSECUTION UNBER DAIRY IN- 
DUSTRY ACT 

O N August 9, 1940, Mr W. Burgess, 
proprietor of Omemee Creamery, 
Omemee, Oatario, was fined $10-00 
plus $13-00 costs By Magistrate C-ee of Lindsay- 
for having manufactured and sold butter 
contaimng more than 16 per cent water and 
less than 80 per cent of milk fat. 

Manufacturing butter of such composition 
is a violation of both the Dairy Industry 
Act administered by the Dominion Depart- 


ment of Agriculture apd a{vSo Regulations 
under the Ontario Farm Products,* Oradcs 
and Sales Act. These Acts state 
that no person shall manufacture, import 
into Canada, sell, offer or have in possession 
for sale any butter containing more than 
16 per cent water or less than 80 per cent 
milk fat. Butter which does not conform 
to these standards of composition is deemed 
to be adulterated. The information was laid 
by a Dominion Inspector of Dairy Products.— ■ 
Dairy News Letter. 
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New Books and Reviews 


A Survey of Insecticide Materials of 
Vegetable Origin 
By H. J. Holman, B.Sc., A.K.dS., 

AJ.O, (The Imperial Institute, 3. (union, 
1940, pp. 156, 3s. 6 (l) 

T his is a timely book which will be of 
the greatest use to India. At th(‘, 
present day the production of insec- 
ticide materials derived from plants is of 
increasing importance in Empire countries. 
The production of derris root in Malaya and 
of pyrethrum in Kenya are recently established 
industries and in India experiments on tlu' 
cultivation of pyrethrum have already reached 
an advanced stage. The Look gives detailed 
information about the pyrethrum industry 
and the description covers the chief jiroducing 
countries, experimental cultivation in the, 
British Empire and in other countries and the 
consumption of pyrethrum. Other insecti- 
cidal materials discussed include nicotine, 
anabasine, plants containing rotenone and 
allied compounds, quassia and plant oils. 

Information as to the sources of these 
materials and their production and trade is 
not easily available and this useful work 
presents a survey of the correct position for 
the benefit of actual and potential producers 
us well as buyers and users. To assist those 
desirous of obtaining further infornuition, 
references have been given to all the niorc 
important literature. 

The Principles of Fumigation of Insect 
Pests in Stored Produce 
(H. M. Stationery Office, 1940, pp. 28, fid.) 

E very year insects damage or destroy 
millions of pounds worth of stored 
produce, mainly foodstuffs. The 
ravages of these destructive pests can be 
prevented to a great extent simply by keeping 
the warehouses clean. But if the produce or 
the warehouse is badly infested, it may become 
necessary to adopt other methods, such as 
fumigation, to rid them of infestation. Fumi- 
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u;(Tj(sn i:- .t jtsii wftiih UfU.’i be oat ly 

cxperls. Tl«‘ n«'|iar!iiu!ist ‘d' and 

ItKiusIrial lius jin'i Bsiivd a pamphlet 

dc'^cribiiu:' tin* sri- nbiis' pBn'-ijth:-." undcrlving 
the isuccnssiiil ihinigutisui of itc.ds that 

inffsi prufluct*. Tlii." ^.‘amjHuet is 

mtemi(al io help the expert to apply ila.' results 
of the mo.st recent findings of science in this 
important and f/ractical b.-ld. 

After disc-ussijig tho ^-arybig ^^i^are of 
fumigants and dest rifting suitable a.pparat«s 
for vapourizing these wIutc necessary, graphs 
are given to show how i'airring the air aids 
the effective distTif>uiior! of the fumigant. 

Penet-mtion of tfio. gc.s into tfu' goods depends 
on how the [uwiucc is stafdu’d, wldle t.lu* nat ure 
of the building affects the amouni of fumigant 
whicii will ‘ ding ’ or leak away. tSugges- 
tions are made for the. mast effective use of 
the fumigant, and for ventilation td' the build- 
ing aiferwards. Kinally ih(‘ psaiiqjhle.t deals 
with the means for obsiwving the e.jTectivcues.s 
of the, fumigation in killing the insect .s in all 
pfirts of the building. 

luipas, Bhag I H : Eitgubagicha : 

Eheiine Mula Taivo, lihag I 
By Maktasb BuivArnrADR.v Pakdya, B.ffu., 
(Available from the uiitiner at Baroda. 

Pp. IfiS, Re. 1 ; pp. 23u, Re. 280, 

Re. 1-8 ; pj). 88, fi an.) 

C OTTON, Part /. Tim Intok is written 551 
simple, language, fin the whole it w'iil !»' 
more useful to a student of cotton tiiau to 
ilso cotton cultivator as it contains niiich 
general aud scinntitie, information. 

Cottoky Puri IL Tlie. language is aiinph* 
and could be easily understood by literate 
cultivators. Uenerally, tin' book will be of 
value to ah who are iuterested in cotton. 
Chapters 4 to 12 dealing with oliimitc, soil, 
manure, tillage, pe.sts, etc. will be appreciated 
by cotton cultivators. 

Ba^ahagioha (Gardening). The book is 
written in simple language. It contains much 
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0n apiemttnre 

F rom timp. to ton<( onquiri.ss aiY. ivrefvt'.] 
in tlie I C A R (ionronu'nji 
appliances and advice on’ apieiditiiv'' 
The .Entomological Section of the ‘ liafH.riai 
Agnciiltural Research Institute, wljich w;h 
responsible for the ])ioiieer work on i ho funda- 
mentals of beekeeping iu India and fop a 
builetm still considered to be np-to-dab' on 
the subject, is always willing f.o help with 
adwoe and appliances. Enquiries should be 
addressed to the Imperial Entomologist, Ini- 
^s^ultnral Resean-.h Institaje, Mew 


Itice wnrketinff 

T he OTgmmatmi of produce marketimr 

^ PWHee, ring stage. 

^ llie hardships and rewards of this enter- 
pise (an bo judgod from tbo following crtraot 
from the Aimual Keport of The Dohra Basu- 

Society Ltd,, Dehra Hun, for 1039 - 40 ; ^ 


‘ At the beBimiing the. h„,l („ f„, 

aij-nmnd o|ipuvit(ujs of tb,- | , 

■•nps of jJ 

Th!!',! f'"; of 

Wa- lu.tf up tm h<-f-ri}ur\’ h'db vakw 

vmy encf.mvmiU-, Ihir ir is a flatter 
of p,e;j,-niv hip aii to mg,; rh;p 

f'chrmuy mU. uiem lie- M.pkon'mi l)„p,rt- 
ment o the iMAenimmii „f ludh, umhurook 
^ work ot graunig the in ihre,. 
aat e.s Known as Sp.,iaj, ,v |.p p 

to the spemheut ions h.vcd l,v thei Aurieultun] 
Marketmg^ Adviser in tha ituv.,numni 

the _ Agmark seals and JoI.eLs the salc.s rose 
^0 high rhui, the .Sewmty began to fe.el diiticuhv 
ft ineefing urgmd .hnuu^n. Hurim^ the 

liispoid of 

tWd md. of rme woHh Rs. 23,28-1, and this 
vvas distebuted from t^mdtu to Uoorf. and 
iuraohi to Assam in imiia, and abro.adr The 
total profit of ihu SomVtv for the year was 
iis. 029-21-0.’ ■ 
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THE FOURTH ALL-INHIA CATTLE SHOW 


W HIN" tlie liistoiy of tlie All-India Oat- ' ment wlio witb theii 
tie Show Society comes to be written, Miidini, from Feroxe] 
probably one of the most remarkable all the ' milch cow e 
achievements to bo recorded will, be tshe^ fact Excellency the Victn 
that in this War yesir of 1941 not only .was . animal in the. Show 
the Show held at NknY hclhi in February as standing example of 
usual, hut that the uunibor of entries received careful breeding for 
was greater tlura in any ]t!'e\'iuus year, ' , performhiice.: In her 

The figures for entries ov(>r ih‘‘ four years pleted over 11,009 lb 
during -which the Shotv ])as been held are very the imlking competiti 
striking: -188 in 1908, 007 m i9;l9, "‘hI its 1940 this year with a dail 
and 816 in I OIL her. ^eatest aeliievo] 

Great oredit i.> due t o i he ( 'at t le, 81u av i Hiker, due to her conformat i 
Khan Bahil) Ohulam Hasan, who, we are glad show’s, is everything t 
to see, -was awarded an for iii"- labours be. ' '7 

in the New Year’s Honours List, for having Both: the Biiprei 
encouraged breeders to support the Bhow just : buffaloes wvere -won 1 
concluded to this extent, luit we think we can coming from the Mi 111 

see in those figures the feelings of luT-eders pore,und the cow bci 

themselves that whatever else kept iu abey- Montgomery district, 
ance an indust ly whiefi mean.- so much to : The best/ bull in ■ 
India in every way inusi not lie allowed to adjudged to he a Si- 

languish at times lik,> Hiis, Mort'uyer, those Livestock Officer, Sir 

with foresight, will have appre.ciati'd that when with a KankreJ bull ■ 

ttni! -war ends there will lu' a (bunand fe.r pedigree Bombay, 
cattle in many ]iarts of the iropif.’al world As •many as 19 hr 

and if India is ready with scich stock she breeds of buffaloes wc 

should ho able to capture a valuable market, the most notable abs 

Opinions -were expresse.d on many sides the south like the Khi 

that not only wore the entrie.s this year more We also missed seoi 

mimorous, but the quality also oontiinm.s to attendant at the SI 

improve, and this may be said not only of the cattle breeder, the 1 

cattle but also of the of which tliere and his Kangayam ca 

was a great exhibition of the three Punjab This year a Poult; 
breeds, Murrah, Nili and Eavi. the Show and also a 

The fourth Show will be remembered for petition, and both of 

the triumph of the Military Farms Depart- of interest. Four hi 
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were received for the Poultry Show from 
places as far apart as Dacca and Parachiiiar 
(N.-W. E. P.)j a»d keen competition was 
shown for the numerwis prizes offered. As 
usual. White Liighorns and Rhode Island 


[Vol. II, m/i:: 

receive u|iplit‘ations fr«mi desirous of 

joining f'luh. 

'fn ilw F-tuclnds-' .liidging Cwni'-rtii ion, for 
which nine, fciiiii,' cnic.r*'*,!, the wliiners proved 
to In* a t.>‘c£in fnm> the Lyallpiir Agriculfural 



Reds, both exhihition and ntilit)^ were to the 
fore, but there was a good entry of country 
breeds such as the Chittagong and Naked 
Neck, and the Aseel was particularly well 
represented. 

The Viceroy’s Cup for the best bird in tlie 
Show was won by a White Leghorn hen belong- 
ing to the Kingsway Poultry Farm, New Delhi. 

So much intere.st was shown in this section 
of the Show that it was decided to liold a 
meeting of the All-India Poultry Club during 
the w'eek, when future policy was discussed 
and officers appointed for the current year. 
The new Secretary is Mr A. J. Macdonald of 
the Poultry Research Section, Imperial Veteri- 
nary Research Institute, Izatnagar, U. P., 
wdio will be glad to answer encjiiiries and 


College, sr< i hat 
to uiiiicx the c 
for this 
Bombay. 

Another inn 
Shnsv wi’i k '.V 
regiso*’ !'< 1 .''.i!’! 
its first iiicetii 


I no iirj't' institute 
■ ,'iliiolti kimily ])!’{*, rented 
by Messr.'! IhiKon, Ltd,, 


ill! i!n|ij)ei]iiig' (iiirmg .the'' 
la*, iaddiiig by the newly 
Canlf* Society of India, oi 
iudi'! ?!ie prosidenrs'ldp of 
Capt. r. \V. F. Walker. Oiivcior of Veterinary 
Services, Punjiib. Tiu' Ifoiiorary Secretary 
of this society is Lie.ut.-I'V.d, 0. E, MacCuckin, 
Inspector of iVilitary Dairy FariiiF, Lahore 
Cantonmeiit. We. wish. I be. Society every 
siua'css Ui its muieitv^tur:-. in ioslor ’.ind de\<‘Io|i 
this in!|KJS'i'an 4 nnfrh ’nrci-d and \ve ho|-)c it 
may be Ihe forei'unner f»f similar Koi.delies 
fur the other iuuvf.riani b.o'ed.- uf Itidia. 


A. M. LITINGSTONE 

0 J.E., M.C. 

Aa Appreciation 


M r Archd, AIcD. Livingstone, Agricul- 
tural Marketing Adviser to the Govern- 
ment of India, who has just left India 
to resume his duties with the Ministry of 
Agriculture in London, has throughout his 
career been closely associated with agriculture. 

On leaving school he entered the office of 
the Duke of Hamilton’s Kinneil estate, closely 
adjoining the estates of the present Viceroy, 
After serving his time there he took a period 
of training under a good old-fashioned Scottish 
farmer who believed in a student working 
harder than anyone else on the place. Subse- 
quently he proceeded to Edinburgh University 
wheie^ he took a degree in Agriculture and 
later in Arts and between times got further 
practical experience of farming in Perthshire 
and organizing small-holders in the north of 
Scotland, y - 


On the outbreak of War in 1914, he wa.s soon 
commissioned from the Lhi'vcrpily DirK'.tuv 
Training Vorp.s. joint'd iln> B*>yai Kieid Artillery 
and spent .tnost of hi.- iieiive serviee in .Franco 
with the Gii.’irds Di\i.«ion. lie wcsh deeoruteil 
with the Military f'ross. During tin* latter 
half of the War, he commanded n field battery 
and for u time 'towar<is the msd Imd charge of -it 
brigade of artillery. 

On demobilization he went itp to the Se'hool 
of Rural .Economy in Oxford and wa.s siib.se- 
quently posted as Farm Oo.stings Oilleer .for 
south-eastern Scotland under the Com Pro- 
duction Act, Later, wdieii the, .scheme for 
the payment of guaranteed prices to .farmers 
was finally abandoned, and the Act repealed, 
he joined the East of Scotland College of 
. Agriculture as Lecturer on Farm Accountancy 
and Economics, 



le, C.I.E., M.C. 

-,o the Government of India 
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111 1924 he was asked to join the new Markets The Office of the Agricultural .Marketing 
Division which the Ministry of Agriculture in Adviser to the G-overnment of India was esta- 

IjondoB proposed to create and continued to Mished on I January 1935. h>inc<^ then by 

serve there as Senior Marketing Officer imtii building up and training a useful and capable. 

1934. During this period he was closely asso- , central marketing staff and full-time staffs 
ciatecl with the development of the Mationa! . in the provinces and major staros—uonsisting 

Mark Scheme and the establishment of Produce of 100 officers in all— it has been possible 

Marketing Boards. ; for. him to accomplish much useful work of a 

As a result of the reconmieiidatioiis of the practical character for the improvement of 

Eoyal Commission on Indian Agriouiture tiie agricultural marketing in India and at the 

Imperial Council of Agriooltural Research same time lay a sound foundation for future 

■proceeded to the appointment of a Marketing progress. Much of tins work has been re- 

Espert early in 1934, and Mr Ijivingstone’s corded m comprehensive report.^ on the market- 

services were secured on loan from the English lug of wheat, linseed, eggs, tobacco, coffee 
Ministry of Agriculture for a period of three and grapes. Abridged editions of some of 
years, which 'was subsequently extended from these reports in English and Indian languages 
ti'me to time so that altogether he was are available. In 1941 Mr Livingstone was 
able to spend seven valuable years in made a Companion of the Most Eminent Order 
India. of the Indian Empire. 





Original Articles 

JAMS, JELLIES AND MARMAI.ADES FROM PUN JAB FRUITS 


LaL blXOHj Ij.bo. M.bi . tj 

Fruit Spamlist, Funjtm. FfuHiiu,- 
and 

UnuHiAiu L.\l. i>hx>. TM.* . 

Assiitfunt Fruit HioFu tni.u. Lt;Fn-tr 


I ndia import jcuns and jellies worth aitnnl 
six to .seven lakh.s of nipee- annu.-iHv, 
hi addition to this, fairly lurin' (jiianti- 
ties of loeal products (hoine-made or coin- 
morcial) are consumed. Dmnaml fur sudi 
products can still further l)t> inc, reused if the 
available resources of the country. vi.v: 
c-heap fruit { third orrado cull fruit unlit fur 
table piupostss), cheap laitour, etc. are uiili^ed, 
i hese. ])otentialities. coupled with an up-to- 
date knowledge (serhuusly lacking at. fu-csent) 
m the technique of all aspects of fruit and 
vegetable preservation couhi give a grcal. 
impetus to^ this industry. .Admittedly, ihere- 
lore, at this stage, the technical side of lids 
subject requires attention. 

It is gratifying to note that the systematic 
vmrk on the standardmtion of different kinds 
of fruit and vegetable products, which has 
locn in progres.s in the Punjal) since 1031, Ims 
c-oniributed a. good deal toward, s Ihc. solu/imn 
of I has proiilem. Observations rcunlod in 
hie prepHra,tion of jams, jeiiies and rnnrma- 
lodes from some Punjab fruits fpuars, plu„H 
guavas, citrus fruits like orange, s. ,au,ftrns 
etc..) form a, part of tlm work in hand. ' 

n7i«f is u yooU jelly mainmfadv? 

A perlect fruit jelly should be .sparkiinn. 
•ransparenl, and attractive in colour, and 
should have a strong flavour of tho, oriuinai 
hint. It should not he gunmiv, .stick^ or 
syrupy and when cut with a knife it should 
have a sharp edge, ami a clear c„t .surface 
A 3 oII> may be thick-.set or soft-, set. Any 

of fruit are suspended ls called a marmalade 
Cl e term marmalade, in this country, is usually 


H.irh* Iroin fi'isits 
I! this the 

.-hn'oMo.i 


ri.'-'Of'i.j n*! i v«'ir|) if 

0 * 1 , - ■! 1 ' ■ 
i!k»‘ fUfiFi’jt*,*, iind 

.simiiciKion in !hi» irdlv’ * 

of tbtusf' fruiis. 

_ dclly-mnking of indlim,- a 

i.U.ft juitc I ■,-;!:!( .i;; J-icqUalc .jUiliititV 

Oi sugiir^to .such a , stage ih.it when aiJowcil 

N* cool, it u'di hfCMi a 

These prmejplas. a, Ldvm.i i.dnw. al.o apply 
Pi the nmkinu of !n;^rnm].lf!<^ 

I'ruif Jelliev .arc madr fr^uu truif. juices which 
coasiM cfiHiy of wul-tu- in wu.i.-h .^'c di.-, solved 
.'inaii amoinif.-; of natura.-lv ocmirrim^ vu},. 
slum,.-s lilv I-,, 

.iivulirmg manu'!;il, otn. Sug.n* nj,mf aiwavs 
1C added us ifs mnura,’ occnrrcm-r jk,} 
.^uiheieuf to m.nkc .-i jeHv. Some iiuif. juices 
arctkdicienj m cither peoiin or ;<cul. or jn'hnih. 
ami in such casc.s. ;i onnci j.alunce of tiu-se 
tor tcby-makiag Iuh to bn oluaincd i.v mldin- 
one or both of ihosc ingr-diems in’ dHiniJ* 
proportions to obiain a guod fruit 

Oeeurremo- nj perf/n in fruifs 
Pectin, as mrmiom-d 

ally in pr.icihmHy a!! fniii-c, lt.s qu.aojiiv. 

hovvevor. vanes uisf, .ijnVo-nt kinds and .on. 

W! ii diijerent varn-iiov ..f tiu* -amc frulL Tin- 
arge.si amount ,d pr.-iiu occurs when a fn/il 
h,s full sixe and i.s reaching 
iiiainrity - n .st.agu just preceding t-hc catiu" 
npe stage. 'Phi.s type, of fruit s-hould he y.sed 
01 jelly-mukmg. Pectin <-oiucnt of fruit, s 
a so incmuses during dry .sf:*uKon.s and i.s le.s.s 
during moist weather. 

of water, the pectin comas out from the fruit 
tissues m which it is held. All the a,bove 
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factors sliottld be carefully conskfered before 

selecting fruit for jelly-making. 

Fruits deficient in acid, as a rule, do not 
make good Jellies. In sucli cases a little lemon 
or lime {Imghzi-mniboo) juice, citric acid or 
tartaric acid must be added. Sufficient acid, 
ill either of the. above forms, , should be added ■ 
to give, the juice,, a sourness rougiily tlie same 
as in sour apples. Addition of one to two 
pounds of lemon or lime juice, or one to two 
ounces of citric or tartaric acid (preferably 
citric acid) per 100 lb. of juice extract (low 
acidity) : will give the desired acidity. 

Method of jelly-making 

Ail firm fruits should be cut into thin siice.s, 
covered ivith waiter, and boiled in covered 
kettles or saucepans prefcrifb!}- of almniniunu 
For lionie jirodiiction cooking may be dmic 
on open lire, but for Hcmi- coniine rci a 1 or coin- 
Tucrcial profiuction iiouble-jaekcted siaani 
kettles should be u,'.e(L Thci^e ketiles arc 
available in varying sizes and ao* made of 
copfier, ahnniniuin, moneP^' mnta} or siainless 
steel (for jams tuisl jellies eofti/er sliould ho 
avoided). Insidm tlie ilouble jaektu. a coilotj 
steam jiipe is idled. i)nc end of wluk'Ii is 
attached to the sfcaao fec-il ( Jo-SO lb. pres,^iire) 
and the other is litned. ivitli a safety valve to 
permit steam to escape, in of e.vcessive 

pre.s.sure. These kettles en.surc regular iiea.ting 
iind avoid, cooked or l.>urnr. fia.voiiiv in rl’-e 
product. 

The fruit should Itc boiled juM' enonuli to 
soften it. When the fruit befamies soft ('-nough, 
the whole mass i.s i.daeod in a jeli}’ bag or double 
layer of choose eiotli or any otlse.r suitable 
thick cloth and the e|oar oxir;n*f allowed to 
dri[i. The juic.o nHi.sj- on no aecoiint bo forced 
out by pressing. The iir.st. e.vtraet always gives 
a product of goi.ai <pialit-y, l>uf. the genorai 
practice is to add more water t-<( tlu^ residue, 
and boil for a short periiu! to extract more 
pectin. 'I’liis may la* jiiixed with the first 
extract. 

Addition of sugar 

To avoid soimi-forming during cooking (see 
below) which, iinle3.s removed, impairs tlic 

* A iioii-coiTodible alloy of nickel, coppw’, manga- 
nese, etc. 


clarity of the jelly, only the best quality 
crystalline sugar should be used. Too much 
sugar is liable to produce a syrupy jelly and 
may even result in. crystallization ; on the 
Other hand, an insufficient quantity of .sugar 
sometimes gives a tough jelly. The amount 
of sugar required to make a good jelly depends 
upon the quantity of pectin and acid present, 
ill the juice, the former being more important. 

To ascertain the quantity of pectin prcvsent 
in the juice extract, two tests are gonerally 
employed. 

AhoJiol test — Take a tea.spoonful of cooled 
juice in a small glass tumbler or a beaker and 
add to it two teaspoonfuls of methylated spirit, 
shake gently and allow it to stand for a wffiile. 
Pour out the mixture on to a plate and note 
the size of clots it drops in. Tliese olot.s 
(Fig. 1 ) indicate the am omit of pectin present. 

(i) A number of small clots (Plate 44, Fig, 
i .A) indicate pectin present in .small quan- 
tities and sugar added should be half a cup or 
half a pound for every cup or pound of juice 
(extract. It is, however. advi,sahlc in .some 
cases, to coucentrahe the juice to increase the 
pectin content. 

(ii) When two or three dot.s (Plate 44., Fig. 

1 .B) are formed, f cup or | lb. sugar should 
be added for every euj) or pound of juice 
extract, 

(iii) If only one iurge clot i,s formed (Plato 
.1-4, Fig. 1 0), it indicate.s that, tin* juioc is 
rich in pectin and an equal mcu.-^urc or weight 
of sugar should he added. 

Jvhmter test . — The jeimeter (Plate ■l.t, Fig. 2} 
recently invcntcil by Pinf. Baker of Dela- 
ware University (U. S. .-d,) is a very handy 
and simple device (costing about R.s. 1>) 
and is now commonly used, for determining 
the right amount, (.if sugur for making jams 
a, ml jellic.s. The test applied by this ia.stru- 
ment is more accurate tdian tiie alcohol method. 
dTie method of using thi.s instrument is hriefiy 
tlcscribcd below. 

.Hold . the jel meter in upright position 
(Plate 44, Fig. 2) in the hand, closing the 
narrow end "with the little finger. Pour the 
cooled juice extract into the jelmeter through 
it.s wider end and till it to the top (brimful). 
Remove finger from the bottom and let the 
extract flow or drip exactly for o.ue minute, 
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r'^phius-; the finiirfi' find iKde tJiP nearest, griidiiJi- ihe euokurj; 'h‘t 1 

tiaii mark on f'lie jehiielfn' where 'flin level jure of L'l'^ i’. *'• 3 <-, 

4)f I, lie, siiuuls. Tiiis reiuliuif show.s tie- Koj- ieeiV prsid* 

cup ur ]tnuud f)f ytiejir to he added for {*ueh aeriiraie Faiiron!!*-.! 

eup nr pound of juicc tixirae-i. hut for ifU'uf '-eul*- 

For I nz. of su,ifa,r ;ire added sii eseess i"* dreu-. u; jo-i 

f.o i,he jidTnefcer roadiu,"' for every pound of jdly rlionuoue,!! r 

juicii extract'. he u.-cii oudd',. ' 

L'u ease tlift jtiino extract is very rich in pectin tfunpora: are, wloi'' 

and the ieve!., after tlio test, does not ‘40 froiu ila* 'sa.i 

ht'low the upperaiosl mark of the jelme.tc]’, !Jk y/Ad //-‘‘'-''o'.- 
the juice extract- may be diluted blightly. ff, al'icr uiakiu'i ■ h-i ;• 

bowisvor, the extract is very |K>f)r in pectin -thrive. V'dyif fh.- >■;: 

and flows below the hotlorn mark*, it shtiuid ;ib shown in 'rai'l>‘ 

either be concentrated iy further hniiing, or indicatoil f-ir joili- - 

powdered or liquid pentin should be added 
to gt}t a siiitaole reading on tint jelmeder. rf- 

Wt’uih 

Cookhifj or boiling 

Put the strained juice in an a})en pan prefer- 
ably of aluminium (for large-.scale production 
use ateain-jaoketed kcrl-le.s) and u<hl the 
requisite amount of sugar (as determined by 
thei above tests) and ln;at tho mixture to boiling 
point. Strain it hot through a double layer 
of thick cloth, or preffu-ably a felt bag, lore- 
move sugar impurities. Rcplaco and boil again, 
removing any scum, that may appear. Chok 
until any of the following tests are obtained. 

Sheeting test . — Take up a- little of the boil- 
ing mixture in a ladle, allow it to cool a little 
and let it drip (Plato -U, Fig. 3). ff the jelly 
flows down in thick drops (Plate -id. Fig. 3 
more cooking is required, but if it drops in 
flakes (Plate 44, Fig. 3 (B) the jcdly has 
reached the fiinal .stage. 

Drop test.- --A drop of fclie boiling mixture 
is placed on a cold china plate from rime to 
time and the couditioii of the drop by oxjmri- 
ence indicates the finishing point. This te.st 
is not so rapid and accurate as the above te.st. 

Temperature control test . — if correct pro- 
portions of sugar, acid and pectin are used, 
then a proper jelly will be formed when the 
mixture roads 222°F. at sea-level, i.e. further 
cooking should cease when the above tempera- 
ture is reached. This temperature, i.e. 222“F,, 
may be decreased by 1° for every 500 ft. rise 
in the altitude from the sea-level of the place 
where the jelly is prepared. For instance, 
at an elevation of 2,000 ft. above sea-levei, 


.n-im.-n r i--- 

Oli 

UtMI'.' -t ilU'’ 


Direction.-; fur jams ar-- iho same as 

for jeiiiv< bui. the anuaint of lUigar 1,0 add is 
increusou. Ln ciii'- t-.n-un cook to 'weight as 
.?liowu for jam-’ in Ta’olv 1. 

fl’lie 'Weight jnetljnu i-; -y !H'*rally used for 
hoinc-scule j)!oduf*tiou wiicT) a j.un or jelly is 
cook(;d in a kettle or juui pliced on diced 
iin*. Tho kettle ur pun 1-; weii^hed. by mean.s 
of n .spring baluncti m* uo)- fU brr eunveniont 
Kcale, ; known vo.'iuhi of juiee exti-.xei .uui sugar 
are put atid eouUng i.s .-topped when the 
weight (whioh cun bo ('.{irulalvd from Tabic 1 
in iiccordaui'c wilh liio qu.itsi.ily huudict!) 
indicated for jams and jeJUi-'v- in Table I is 
obtained. 

i^iiling and seaUng 

For production on houut scale, pour the 
jelly or marmalade, wlsiic hot, into dry steri- 
lized jars {previously heated in boiling water 
for about half an hour) or in dry tin cans previ- 
oubIv rinsed with hot water. Allow the 


April 1941] L. SINGH & G. LAL : JAMS JELIT1?« X A 

’ ™ »0M 


contents to cool overniglit; keeping tliem 
covered with a piece of clean paper or cloth. 
Vl hen cool, a thin layer of hot melting paraffin 
wax or a piece of butter paper dipped in alcohol 
or brandy may be put over the surface of the 
contents after which the containers are sealed’ 
The lids of the Jars are fixed in position and 
iids of the cans are sealed with a can sealer 
and the product is stored in a cool dry place" 


• -lA • ; ur wns and seal 

airtight immediately. If Jellies made from 

red-coloured fruits are filled in tin cans the 
inside of the can should be heavily lacquered 
to prevent bleaching of colour. 

tfe^m-fnaking 

Ordinarily, fruits unfit for fresh market 
or canning, such as those damaged by hail- 
storms,^ blemished or slightly over-ripe or 
under-ripe, etc. are used for jani-makino; 

Soft fruits like berries may be washed 
Stone fruits eon bo made into jam with or 
without stones. H,i,rd fmite should bo .softened 
by boilmg'. 

Consistency of Jam may or may not be ielly- 
iike, but It IS always desirable to have iam 
which sets like a jelly and in .such eases a small 
amount of juice of the fruit used is extracted 
and the pectin test applied to that juice. 

^ To determine the final eonsistencx?’ in a iam 
It IS not pos,sibIe to apply the slieetiug test 
and therefore the temperature control method 
or the weight method .should he applied. For 
home produefjon jam may be filled in con- 
tamers and .sealed in the manner a.s described 
tor jellies, fu eommerciaj juuetiee, liowevor, 
tae j)rodtU!t is poured, whih? hot, into jars 
or cams and immedia.te.ly .sealed. ' I’he filled 
jar.s or cams are then phhced in an inverted : 
position tor 5-10 mmutc.s so that the hot lani < 
comes into contact with tlie imside of tlio cover I 
and sterilmes it. The co.ntainers, when quite ( 
cold, are stored in a cool, dry place. 2 

Hecipes ^ 

The iiroducfc prepared, from the recipes given s 
elow has been tested during two years’ sto,Tage o 
and found to be excellent. ^ 

Clints marmalades.—MiiTmaleLde. comparing r( 
very favourably with any of the imported t 


Ml W orauge imd Malta (Citrm 

id. of Malta orauges ) ^ 

ad ’by weight 

- of Maltu 

® about ekontiB’ “ 

Salta^*- 

- (ewept m«itL which ca/be pteledVl' 

r leaving as much nf +hr. ^7 hand), 

peel of the tet al f 

. shreds see below) Cut tl mahug peel 
■ slices, add wafer -juS eutah r ‘"T 
I sliced fruit aud bil for T“ 

extract pectin. Follow th ft ^ hour to 

forjei,4 rirs 

»sar) cik «Mug 

igarj, cook, add peel .shreds which should 

ukh ueeT"'^ beforehand and boil until jel y 
^ith peel suspensions .is ready. • ^ 

of marma.lade in 
. ^ ^'Ool a little, and add notos 

Slum mota-bisulphito dis.,ohh in a Cfu 

•imoun. of water at the rate of 4 mn fabout 
one drachm per 100 ]),. „f 

ittbtXnrct'’™ — 

U sharp knife or a handw'orfced sUcing rfachine 
(tor commercial production power-dri?en sfc 
be used). To remove bitterness of tie 
peel, boil these shreds in water for 10-15 
minutes, discard tie water extract and boil 
again in water for 6-10 minutes. Add the 
shreds at the rate of one ounce to one pound 
oi original juice extract, to the boiling iellv 
when a temperature of 218°]?. (at sea-level) is 
reached. Mess added in the above manner, 
the shreds may not remain evenly suspended 




Sheeting test 


pectm 


Fu?. 4. 

For large scale production 
it special Jelly Thermo- 
meter should be used. 
The operator can read 
the temperature while 
stauding at a distance. 


jeiifietfT, ri'cenrlv 
nti'd by i’rof. }>aker, 
.»u' efjrnrnoniy used 
fleterniiiiiug the 
■ amount of sugar 
rnakirur jams and 






JiTDiAN 

of A in. Both, the rollers are coniieoted in. a 
frame. A long beam for yoking and a seat 
above the rollers are provided. 

Such a roller does two things at a time ; the 
pegs break the crust or clods and the wooden 
surface presses the soil in the manner oi a, girri ' 
and hence it improves the work done by the 
pegs — actual trials have revealed that in moist 
and light soils it does not require any addi- 
tional weight and even the worker need not sit 
on the frame. The drier and heavier the 
clods, the more is the weight required to be 
put on it. It can easily be done by placing 
bags full of earth or by making two or three 
men sit upon the frame. When it is worked 
twice (cross-wise), the quality of the work is 
considerably improved. 

Pegs can be fixed to a big roller which may 
be. made of only one log of wood, but the dis- 
advantages are : 

(i) When pegs are fixed at 2 in.x2 in., 
being too close to each other, they begin to 
serve as levellers and invariably get clogged; 

(ii) For making a roller of only one big 
log of woocT it is diftioult to find the type 
of wood required ; whereas for small rollers 
wood can easily be procured. 

(iii) Pegs fixed to a, big roller touch ouiy 
one point of a clod at a time in rotating, ■ 
while, .in the case of two rollers they touch 
the same point of the clod twice, thereby 
increasing efiicioncy of the work. 


.FAfetoHa' , [Woi It, Mo. 4 

(iv) It is admitted that the large .single 
roller has got the advantage of having com- 
paratively greater m'eigbt per ,st|uarc inch, 

■ but 'the use of a heavy roller is not 
needed under all conditions, and therefore, 

■ it has been kept tiiscretionary for the n.sej 
to get the- ,sa,nic ivsulr \Ylr.h iwo .small rolIer.s 
by putting exti’a weight, on the fi'aruc, In 

: other wo rd.s, the heavhuiss or ligldue.ss of 
the roller under viu'iou.'-- c<mdit.ions Ims been 
, designed to he adju.stoftle, white tiie large 
single roller will alway.s renudn Inatvy whether 
the user needs it or not. 

It is very cheap as compared with otiier 
makes and costs only Rs. 15 to Rs. 20. It is 
simple and can be made and repaired by an 
average blacksmith. T.he greatest advantage 
.is that' its draught can be adjusted, and hence 
even an average pair of bullocks can draw 
it. 

Further, il ctiu be u.^ed in pi;iee of a bar 
harrow in iiK‘st cases. It can al-u l.ut vvork“d 
successfully a.'^ a ihrcs!i“r iri Mi])|„'ieinent. to the 
conntrv thresher. 

Roller, s have Ijccn found io ntar tin.* road 
surface in transptni. to iieifh; ho.- I he coni.aet 
of iron j)egs A’iili il. ths nuhailcd roads roliors 
produce very di-agrecable and butii ihese 
contingciicics are easih inc.t h\' providing ."mull 
w'oodeu wheels hene.aih i.h.o roller. It is, how- 
ever, jiot quite neeyosary to add wheels for 
work: on kaeha (unmetalled) roads. 
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SOME COMMON BREEDS OF INDIAN SHEEP'^ 

By R. L. Kaura, B.V.Sc., M.R.C.V.S. 

Assistant Animal Husbandry Commissioner with the Government of India 



tained for mutton, manure and skin biit tlie ' well. The capacity of sheep for milk is 
woolly types are kept for the production of estimated to be much less than that of the 
wool as well. Some of the latter are said to goat and generally sutleient only for its 
produce the best carpet wool in the world lambs ; but certain breeds like the Lohi, the 
while other breeds produce a finer wool which Balkhi and the Hashtnagri are well known for 
is used in the bhinket and hosiery trades, their inilk yield which in the Lohi may reach 
Sheep are owned generally l>y the poorer as much as 8 lb. per day. 
classes of people and certain nomadic tribes The sheep industry in India is now receiving 
who migrate from, place to place according to greater attention from Government depart- 
season and availability of gra.!<:ing. Btubl>les ments and efforts are being made to improve 

the q:Uality and quantity of the wool of some 
■^Somc of fche information given in this article jis of the recogni/.cd breeds by selective breeding 

feeding and management. At 
abteinpi-s have also been made 

m 


wen as piiotogrupns nave been ianaiy supplied by - 

Messrs E. J. Bruen, E. W. .LittUavood, P. N. JTanfhv ,1 .h 

and S. M. ftarwur, Certain places 
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to improve tlie quality of wool by crossing 
with the Merino j and at the Hissar Farm a 
breed known as the Hissar Dale has been evolv- 
ed and fixed by crossing the Merino with 
the Bikaneri. 

For body measurements, weights and quan- 
tity of wool produced per head per annum, 
the table given at the end of this article may 
be referred to. 

'Phe BikmieriJ 

Habitat mid distribution. The home of this 
breed is the dry desert of Bikaner State, but 
it has extended in pure and impure forms to 
Hissar, Rohtak, Gurgaon, Ambala, parts of 
Ferozcpore and Ludhiana districts of the 
Punjab and Patiala and Bahawalpur States. 
The lack of proper transport facilities in its 
home tract has kept this breed true to type 
for generations. There, flocks are reared under 
true ranching conditions, while in the Punjab 
flocks are grazed both in the harani (non- 
irrigated) and irrigated cultivated areas. These 
sheep are very hardy and can resist drought 
conditions even in severe famine years. Though 
belonging to a plains tract with an average 
annual rainfall of 14 in. or less, it also 
flourishes in places of high altitude with heavy 
rainfall such as Shillong (Assam). This breed 
has also been imported by the tfnited Provin- 
ces, Central Provinces and Madras. 

General description. It is a medium-sized 
sheep having a comparatively small head, and 
stumpy tubular ears. The face is long, devoid 
of wool, Roman-nosed, more so in the male, 
and may he white, tan, dark tan or even black 
in colour. The colour may extend over the 
whole face or be limited round the eyes. The 
body is compact and usually grows white 
wool, occasionally showing black, red or inter- 
mediary coloured spots on quarters, sides and 
legs, in the local flocks. The eyes are bright 
and prominent and horns are absent in both 
sexes. The tail is of medium length and the 
hind legs are often cow-hocked. Hoofs are 
usually black in the dark-faced sheep and 
white ill tan-faced and white-faced sheep 
(Plate 46.) 

Wool. The wool is long and coarse, with 
considerable uniformity of fibres which are a 
little dry and brittle, The percentage, of 


kemp‘is very small. It is most suited for the 
maunfiictiire of carpets and is in great demand. 
Generally the sumiiier clip is yellow in colour, 
while the winter is less so. The staple lengtii 
in 6 months’ growth varies from 3'5 to 5*5 in. 
The average quality varies from 28s to 32s 
and the spinning quality is 100 counts. The 
greater' part of the wmol produced in this 
country is exported to England and America 
and only a small proportion is utilized locally. 
It is made use of chiefly in the manufacture 
of carpets, in blends for blankets and rough 
type of tweeds. 

Other qualities. These sheep do not fatten 
quickly and their mutton is of average quality. 
At the farms, the ewes are bred from once a 
year and breeding from them is started at the 
age of 15 to 18 months. Some village flocks 
are bred from twice a year and the ram is 
allowed to run with the ewes all the year 
round. The fertilitj^ percentage varies from 
75 per cent in the village flocks to 90 per cent 
on the farms. Usually one Iamb is dropped 
at a time, but twins are not uncommon. 

T'Hb LoM y 

Habitat and distribution. Pure specimens 
of this breed are seen in the Miiltan, Mont- 
gomery, Lyallpiir, Jhang, Mianwali, Muzafl'ar- 
garh, Dera Ghazi Khan and Shahpur districts 
of the Punjab. In less pure form‘’s, it is found 
in the adjoining districts of Gujranwala, GuJ- 
rat, Ferozepore, Lahore, Amritsar and Sheikhii- 
pura. In its home tracts, the flocks are kept 
either on the culturable lands where they are 
usually grazed on the stubbles and fallow lauds 
or on the Thai desert tract where they graze 
on gras.ses, weeds and bushes. 

General description. The animals have a 
large-sized white body, which is deep and 
voluminous, and a big heavy head of .reddish 
brown, dark brown or black colour. Brown 
and black spots may occasionally be present 
on the body. The face is devoid of wool and 
is typically Roman-nosed. The ears are very 
long and drooping and sometimes trail on the 
ground when the animal is grazing. The ears 
generally carry a small oarj^^inous append- 
age, known o.BpJiarhan% wh^gis embellished 
with a tuft of hairs. Th^Behead Is broad 
and strong. Homs are in both the 
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sexes. They, however, sometimes appear in 
less pure types. The legs are strong, with 
hard hlaok hoofs. The quarters are well 
developed and mnsoiilar. It has well-develop- 
ed brisket, legs and back. The udder in the 
ewes is well shaped and carries long teats. 
The tail is short, thick and stumpy (Plate 1-7). 

Wool. The wool is long, coarse, dry and of 
carpet type with admixture of kemp^f The 
staple length varies from 3 to 4 in. It’ can 
be easily worked on the coimtry-inade hand 
spinning wheel and a considerable quantity 
is used in. manufacturing rough cloth and 
blankets for the Punjab peasant. 

Oih&f qualities. Strong hone, well develop- 
ed compact muscular body and the superb 
constitution of this breed render it a valuable 
mutton type of sheep. It responds to stall- 
feeding and fattens quickly. This breed is 
also well known for its milk which is very 
rich in fat and is sold after mixing with cow’s 
and buffalo’s milk or used for the production 
of ghee. The milk yield of some ewes is said 
to be as high as 8 lb. per day. Ewes are 
regular breeders and twins are common. 

The Belktry 

Habitat and distribution. Large numbers of 
these sheep are found in the talukas of Bellary 
district and Koilkuntla, Kurnool and Nandi- 
kotkur taliilias of Kurnool district of the 
Madras Province. These sheep are owned 
by shepherds in the villages, each having on 
an average about 100 sheep. They are penned 
in the open fields or vacant land adjoining the 
villages and live on the shrubs and grasses 
found on the outskirts of villages or on the 
hills nearby. 

General deserijstion. The Bellary is really 
a mixed breed. The usual colours met with 
are black, dark grey, white with black face, 
and black with white patches. The prevail- 
ing colour is black. When white sheep with 
black face are mated together about 55 per 
cent of the lambs are white with lilack face, 
35 per cent are pure black and 10 per cent arc 
pure white. White lambs are weak, small and 
difficult to rear, and are considered more 
deHeate than the black variety by the shep- 
herds. Their body is square and compact, 
the ribs fairly well sprung and the chest deep. 


Bams have twisted horns and the ewes are 
hornless ( Plate 48). 

Wool. Their wool is very coarse and straight. 
It may be black, white or grey. About 50 
per cent of the wool is used locally for the 
manufacture of blankets. 

Other qualities. These sheep do not fatten 
well and their mutton is of average quality. 

, / ■ ■■ ' 

Deccani v/ 

Habitat and distribution. The homo, of this 
breed is a part of southern India known as the 
Deccan, the major portion of which lies in the 
Bombay Province. It is an arid country with 
an annual rainfall varying from 15 fco 30 in. 
and consists largely of a moderately high 
plateau. The shepherd in this area is a nomad 
and, except for the monsoon season from June 
to September when the sheep are on the grass- 
lands, he relies on weeds on the fallow of the 
cultivated area for the sustenance of his sheep. 
The tussock grasses in better soils, however, 
yield grazing up to December. 

Genial description. Although this breed is 
classed an independent breed, for want of 
previous efforts towards improvement, the 
general appearance of these animals lacks the 
stamp of purity. Their colour may be black, 
white with black face or black patches else- 
where or all white. An all-white sheep having 
pink skin and carroty hoofs is considered a 
weakling. Black colour in, the fleece corres- 
ponds with a dark skin and black hoofs. A 
white sheep with a black patch or black face 
is generally selected for breeding purposes and 
such an animal always has strong black hoofs. 
This breed has a thin neck, a narrow chest, 
prominent spinal processes, raised withers, 
fiat ribs, a drooping croup and poor leg of 
mutton. The face is narrow with a decidedly 
Boman nose, ending in a narrow muzzle with 
peculiar depressed nostrils. Bams are 
generally horned but polled types are not 
uncommon. Ewes are hornless but occasional- 
ly a ewe carrying sours is met with. The 
ears are short or medium in length, while the 
tail is very short with an average length of 
about 3|- in. (Plate 49). 

Wool. The fleece consists of a mixture of 
wool fibres and hairs in , varying proportions. 
The wool is on the whole classed as a low-grade 
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wooL . Tiie' dommaiit colour ' of the fleece is 


blackj 'wliieli degenerates into grey and roan 
as the sheep age. The wool is mostly con- 
sumed in the villages for the manufacture of 
rough blankets called hmblies. The little 
that is purchased by the mills is utilized for 
making a rough military type of blanket. 

Other qualities. This breed cannot he class- 
ed as a mutton type. 

The^BalkM . , ' ' 

Habitat and distribution. Pure specimens of 
this breed are found in Eussian Turkestan and 
B'orth-'west Afghanistan. In less pure forms 
they are found in the North-West Frontier 
Province and the tribal territories between 
Afghanistan and the North-West Frontier 
Province where they are brought by the Grhil- 
zai nomads during the months of September 
and October and are purchased by the local 
people. There is no regular farm either in 
Afghanistan or in the North-West Frontier 
Province where systematic breeding is done. 
Indiscriminate cross-breeding with the indigen- 
ous sheep carried out by the nomads and the 
people of the North-West Frontier Province 
has resulted in considerable dilution of the 
Balkhi blood. 

General descri^jtion. It is a heavy fat-tailed 
variety of sheep. The colour is mostly black 
or grey with admixture of white and brown. 
The face is distinctly Eoman-nosed, body 
round and compact, muscles veiy well develop- 
ed, tail short, extending half-way down to the 
hocks, ears of medium length and horns 
either rudimentary or short and curved 
(Pig.te 50). 

^ Wool. Wool is curly in the Iamb unci be- 
V<5omes coarse and straight with age. It con- 
sists of wool, kemp and heterotypical lihres. 
In Afghanistan it is used for making carpets, 
caps, cloths, overcoats, ropes, sweaters, 
blankets, etc. In the North-West Frontier 
Province cloth, stockings, ropes, chughas (long 
coats), etc. are manufactured from it. 
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Bimhtmigri 

Habitat and distribution. Pure specimens 
of this breed are found in south-east Afghanis- 
tan, Peshawar and M'ardan districts of the 
North-West Frontier Province, the tribal 
territories in between and the adjacent parts 
, of the Punjab. In less pure forms it is dis- 
tributed in ail the districts of the North-West 
Frontier Province and the adjoining districts 
of the Punjab. : Though in certain places 
cross-breeding with the Balkhi and the local 
breeds of sheep has been done, pure speci- 
mens of this breed are found in very large 
numbers in the North-West Frontier PrWind 
General description. It is a medium-sized 
sheep of white colour, with head partially or 
wholly black, face straight or slightly Roman- 
nosed, legs short and body compact. Fatty 
tail extends to hocks or even a little lower, 
and horns are rudimentary (Plate. 51). 

Wool. Wool is generally coarse and long, 
but a certain proportion of fine fibre.s are also 
present. It is used for the same purposes 
as the Balkhi wool. 

Other qualities. It is one of the be»st mutton 
breeds and is very much appreciated by the 
butoliers. Its short legs, compact body, broad 
chest and fully covered loins conform closely 
to an ideal type of mutton sheep. Besides, 
it contains plenty of fat in the tail, which is 
very much valued by the people of the North- 
West^ Frontier Province as they use it as a 
substitute for ghee. These animals breed 
regularly and lamb only once a year, usually 
during the months of March and April. A 
ewe of this breed yiekls 1-2 lb. of milk per day. 

T lie Nellore ■ ■ 

Tlabitat and distribution. This hretal dt*rives 
its name from its home, the Nellorc district, 
which is on the north-east coast of the Ma,dra,s 
Province, but it is distributed all over tiie 
Peninsula. In the .southern part of the pi'ovinct* 
the chief breeding centres are Paramakudi and 


Other qualities. Thi.s breed is not good for 
mutton which is poor in fat and fibrous in 
character. The animals breed regularly and 
usually lamb once a year during the months 
of March and April. A ewe "of this breed 
jjrields 2-4 lb, of milk per day. . . 


Maduknlathur taliikas (»f Eanmad distrietand 
Thattapalai, Kasturirauga])urani, .\lajigulain. 
Aruppukottai, ^Ettayapuram areas in Tinne- 
velly district.'^ These sheep are reared on 
both black and red soil areas. I’hev graze 
in the jungle areas, river beds, hill slopes and 
cultivated fields after harvesting of crops. 


Lamb ( 5 months ) 
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NELLORB SHEEP 


Left — White ram, 


Right — Polled red ram 


i.cft — Horned red ram 
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General deseriftion. They are large, well- 
built sheep of a hairy type and are said to be 
about the tallest in India. In the northern 
part of the province they are usually white or 
white with black or fawn markings on head, 
belly, legs, etc. Animals of light fawn colour 
or white with a fawn-coloured marking down 
the centre of the back and on the thighs and 
some of light red colour are also met with, 
heir body is densely covered with short hair. 
They have a long face and long ears and may 
show the two appendages of skin which are 
often seen hanging from the throat of goats 
in India. The rams have twisted horns and 
the ewes are hornless (Plates 52 & 53). As one 
goes towards the southern part of the province 
Ihe animals are found to be smaller in size, 
somewhat lighter in weight, and mostly red in 


colour, but red sheep with white spots and 
patches imder the thigh and the abdomen 
also seen. Amongst these animals polled 
rams are more common. 

Gtfwr qualities. Ewes take the ram for the 
first time when about 1-1|- years old. Rams 
start; breeding when about 1 to ] |- years old, 
depending; upon their size. Ewes are said to 
lamb once, every nine months and twin lam' 
are very rare. In order to fatten male lam 
they are; fed on groundnut stalks, dal husk. 
babool {Amcia arabioa) pods, a little groiuidii 
cake; and' cotton seed and they are sold to the. 
butchers when they are about one. year old. 
Ewes are generall}' sold after th'-e or six lamb- 
ings. The breed is looked upon as a p.rodu'cei' 
of good mutton. They are gencj-ully penmsd 
at night on arable land for mamirial 
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independent of tlie living .substance. It seem- 
ed probable that tlie change in the distribution 
of growth was brought about by some .sub- 
stance which could diffuse through moist non- 
living material such as the gelatin which was 
used to fix the eoleoptile tipr. 



j?I 0 . 1. Diagrammatio sketch of upper half of an oat 
coleoptile, inclicating point at which tip is de- 
capitated. 

' Fxg, 2. The position of roplacenient of tlic decapi- 
tated coleojjtile tip to illustrate the pa.ssage of 
growth-promoting .substance down the coleoptile 
tip,. ... 

Fia. 3. The growth reaction obtained when the tip is 
replaced a.s shown in Fig. 2, 

Growth subsimice 

The next step was to show that the presence 
and action of this growth-promoting sub- 
stance was not just a special instance due to 
the one-sided lighting. This was done by a 
very simple experiment in which the tip region 
of a coleoptile tvas carefully cut off and then 
replaced so that only one-half of the cut surface 
of the lower portion was covered by the replace- 
ment (Kgs. 1 and 2). The coleoptile bent over 
in the same way as it would have done if it 
had been lighted on the uncovered side, i.e. 
the convex side was that over which the tip 
had been replaced (Eig. 3). This experiment 
is readily explained on the assumption that 
during growth the tip produces a continual 
supply of growth substance which stimulate.? 
growth on all sides. When the tip is . removed 
and replaced in such a way that only one side 
n 


can get a supply of this growth subsf:ancc, 
then growth on that side i,3 stimulated and 
the little .?hoot bends away froni the stinudated 
side. 

The next stage w^as an attempt to colloet 
this growth substance. The tip of a coleoptile 
■was carefully cut off and transfe-rred to a 
small block of agar jelly and allowed to stand 
there for a short time. The tip was lliou 
removed and the block of jelly carefully placed 
on the cut surface of a freshly decapitated 
coleoptile so that the jelly covered only one- 
half of the cut surface. Again, the little shoot 
bent over in exactly the same -way as it did 
when a coleoptile tip was replaced so as to 
cover only half the cut surface. The growth 
substance had diffused out of the coleoptile 
tip and been absorbed by the jelly, from which 
it diffused out into the decapitated coleoptile. 

These experiments illustrate the main steps 
which led the investigators to the view that 
plants produce chemical sttb.stan.ces which 
control growth processes. No other theory 
would fit the facts derived from many experi- 
ment,? of this type. 

Chemical composition . 

The next step was the chemical investiga- 
tion of the substance which caused these 
growth modifications. Unfortunately, the 
quantities which could be extracted from oat 
coleoptile tips were too small to permit this 
investigation ; so otlier sources were looked for. 
One was found in human urine, which was 
shown to act in the .same way a.s the substance 
isolated in jelly blocks from oat coleoptile tips. 
From this source, three distinct chemical 
substances were isolated which showed the 
aliility to promote growth. Two we.re new 
sub.staiices of considerable chemical complexity, 
but the third was a comparatively simple 
chemical compound, long known to chemists, 
which could bo made in the laboratory. The 
first two were named auxin a and auxin b, 
while the third was a substance known .as 
indole acetic acid. Further work has shown 
that a number of other substances chemically 
related to indole acetic acid also possess the 
power of promoting growth in varying degrees. 

The discovery and isolation of. substances 
capable of accelerating growth in pat eoleoptiles 
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nal.urally lofl to tlift Btti'.ly nl i.licir dihin- 
buiioii in oilier ])];inis Hiif! to thf'ir eiiVet;- 
oii oilier foriit.s of gi'owth. I'hc* (iorerdioit of 
the presence of such growtli-proinotiiig Mih- 
stances ia many plants ami jtlant parts iriakes 
if. rea.soiiably certain that they 
normal constiluentr. of the plant organism 
and that they play an important part in grrnvrh 
and development. 

How, the term groivth includes several 
processes which differ considerably in their 
characteristics. Growth may take placi?. 
through the. increase in size of the cells which 
are the units of which every organism is built 
up, or it may occur through the increase in the 
number of cells by division of pre-existing 
cells. In the latter cuvse, the cells may retain 
the form of the parent cells, or they may be. 
changed and grouped to form new structures 
such as roots, shoots, loaves or flowers. 

The earlier work on growth substances was 
entirely concerned w.itli the first type of growth 
but naturally investigators were not slow in 
studying their influence on other grouch and 
developmental changes. Most of tlii,s work 
lias been concerned with indole acetic acid 
and related substances which can be readily 
produced in the laboratory. 

Pmeiical applleution 

Many methods have been used to apply 
growth-promoting substance to plants— dip- 
ping plants in dilute solutions, injecting dilute 
solution into plant parts or spraying or dusting 
plants with dilute solutions or dusts carrying 
small quantities of the substance under investi- 
gation. Active substances were found to 
cause various bendings and twistings of stems 
and leaves and also, in many cases, the pro- 
duction of young roots on treated areas of 
stems and other aerial parts. This initiation 
of roots immediately suggested the possibility 
of utilizing such active substances for encourag- 
ing the rooting of cuttings and what appeared 
at first to be a branch of academic research 
suddenly became of absorbing interest to the 
practical gardener and horticulturist. 

Cuttings of many plants have been treated 
•with dilute solutions of these synthetic growth 
substances. The results have varied enor- 
mously but in many cases improvements in 


ihc spf'ru t‘i ro(ii hm' iind 1)5 the ]>rnportion of 
MKTC-.-'l'uny j'oat*'d l^avo bci-n obtain- 
ed. Among tiU' luiirds which have given 
succc-Bsfiil are .^.t-veral of eonaiderable 

coniinerciid iniportrsuce, including rubber 
sium]>s {u-rh in KMiVii, cofica cuttings, 
Natni'idly, in the f-.lages di.’--a}ipoiritnients 

and fliiluio;* nro only io 1-e i.'xpcctcd, Init it is 
pi'onablc tb;!t 'wiili nocnriiuhitcd ex]H-rieiice 
some early failures ivbj be cli.ungcd to successes. 
As cvimpou'uds flic pov.‘er of stirmi- 

lating rind initial ion am rfeidih' procurable, 
a fascinating field of exjKU’iment is open to 
rdl criihusiastic. horticuii uri>ts who are 
interested in plant. ptopagaTiem. 

Futieiioi) m plant lij'a 

The part played Itv tliese substances in 
normal develo]miottfc is still olisouro and it 
seems that at ]'!i‘eseiit a distinction must be 
drawn between the. auxin-s, which apparently 
arc the. growth-regulating substaueet; normally 
present in the growing plant and produced by 
the plant itself, and sulxstaoces such as indole 
acetic acid whkdi are of external origin. In 
any case, the elTects produced by either type 
of growth-regulating substance are to control 
or modify the utilization of the food reserves 
available in the plant or plant part. They may 
be likened to the animal hormones and vita- 
mins wMch exeri: an influence on develop- 
ment out of all |,>roportion to their quantity 
but can only act if .supplies of energy-provid- 
ing and body-building foods are adequate. 
The auxins are dii’cctly comparable to animal 
hormones as both arc regulatory agents pro- 
duced by tlic. organism itself. Indole acetic 
acid may be likened to a vitamin, in that it is 
apparently not produced by the plant itself 
but can be absorbed from external sources. 

It lias been shown that .synthetic growth 
substances can be alisorhed by the roots from 
the. soil and exert visible effects on the plant. 
The effects seem to range from stimulation of 
normal development through abnormal growth 
modifications such as aerial roots, etc. to 
definite toxic action, with increasing doses. 
It must be understood that the quantities of 
these substances which can b© used without 
injury to the plant are very small. 

There is still little knowledge concerning 
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Mie otjcurrence of these synthetic growth 
substimces in nature/ but it is known that 
indole acetic acid is produced by microbial 
action on proteins. This, together with the 
knowledge of its presence in urine, focusses 
attention on partially decayed organic matter 
and on composts as possible sources. It may 
be that some of the special elfects of farmyard 
manuro and composts that have been claimed 
from time to time may lie in their content of 


these growth-promoting or regulating f,om- 
pounds. 

JWe are only on the threshold of knowledge 
of these remarkable compounds. But it is 
clear that they are intimately concerned with 
the eharaeterlstie controlled development of 
living organisms and further work cannot fail 
to throw more light on this central blolcjgical 
problem as well as on many questions of funda- 
mentai importance to agriculturists. 


COTTON IN .THE CHITTAGONG HILL TRACTS 

By-.-M. P. SiNciH, M.Sfj.. 

Umxtreh AsmtanL Mwe Research BtaiwUi Nogina, United Provinees 


T he Ohiit.-igong iiBi kacts wliicli form 
Mi(‘ ciibiorii (;A'.t.!;6inifcj of Bejagal consist 
of several ranges of Hills generally not^ 
nioj'(*. than SOO ft. above sea-level, tHotigli 
they rise iii some places to 2,000 ft. and over. 
Tlie hills are mainly of sandstone origin and 
are covered with a variety of forest trees, and 
ill the uuclassed state forests wKch are not 
reserved there is niaoh mixed jungle. The 
hills are traversed by several streams which 
are the main means of transport ; otherwise 
the tract is devoid of adeipiate nieaM of com.- 
immication. The inhabitants arc indigenous 
tribes of Arakanese, i.e. Chakmas, Mogli.s, 
and Trip liras. Besides agriculture and bam- 
boo-cutting these tribes have little occupation. 
Their agricultural practices are peculiar, as 
they practise mixed cropping on the hill 
slopes in a very queer way. The crops culti- 
vated are paddy, cotton, til (.sesamum) and 
cucurbitatioiis seeds. Mustards and pulses, 
espe,cially lentils, are. also grown on the river 
hanks. In the ^'a]iey lands, which are by far 
the most fertile spots, paddy is grown. 

Importance of the tract 
Botanicaily the hill tracts have great 
importance, being considered cither a primary 
or secondary centre of distribution of the 
cottons both of tlie ('hinges basin and central 
India. They arc said to have given ri.se to 
the coarse cottons of the northern sections 
of the C'hinese crop as well. Hutchinson, in 
‘ The Distribution of (lossypium and Evolution 
of Commercial Cottons a paper read at the 
conference of scientific research workers on 
cotton at Bombay (1937), has emphasized the 
botanical importance of Bengal and Assam, 
and it is from Hs work that the above conclu- 
sions have, been drawn. Besides the considera- 
tions regarding the centre of distribution, the 
hill tracts are important in another respect, 
viz. that of growing a special of cotton. 
184 


The .diani.cteri.',fii,'.N of tlii.s cotton arc long 
boils, with long 'iiractfolcs completely ciiclos- 
ing the bolis, long jHitioles, and a very high 
ginning percent a, g»\ 3’lie lint of this cot ton 
twists badly and ha.-; a harsh feel, Ihe staple 
is short and tfic cottons arc iLsed iuuinly for 
mixing with we*ul. Tiu! liigh ginning percent- 
age averaging 43 per cent in these cottons 
alone is sufficient to make the hill tracts an 
important eotton-growing area, apart from the 
considerable output sold in the market annu- 
ally, The total production of cotton has 
averaged ‘2fH),000 mauuds during the last 
live years, ami i-ln* ruling pri(.*e. wa-s about 
Rs. f( per maiind. The export of thcvse cottons 
during 1932-35 wn.s as follows : 

M'ar 

1 , 78 .“* 

i>,7Bo 



Tin* increasing demand for these cottons, 
the considerable proi'luotiou, and the high 
ginning perc-enlagc indicate the importance of 
the hill tracts. 

'Recognizing the importance of the hill 
tracts, the Indian Central Ootton Committee, 
suggested a survey of the cotton.s growing 
there with a view to slandardiziiig the ginning 
porcontage, and supplying the hillmen w.ith a 
type of cotton whii'h wnuild give Mm a better 
monetary return, especially when the quality 
of these, cotton.s hud (uune to he recognized by 
the trade. The liguves received by the Hill 
Ollicer’s Conference held on 19 July J937 to 
discuss the marketing of the hill produce- are 
sufficient. The. latest maximum prices re- 
c.e.ived by the grower were reported to be 
as follows ; 



Per inaund 
of kapas 


Rs. 

Oaro kills 

. 12-0-0 

Lasliai hills 

, 7-0-0 

Chittagong hill tracts 

. 7-0-0 

North Gachar hiUs . 

, 6-8-0 
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The cottons of the Garo hills are reputed to 
be very coarse and they therefore command 
a. [tremiuni in the market. The information 
reported here is the result of the survey of the 
(Uiitiiiuong hill tracts made in 1937. 


.if/ 1'k‘ultiit’inl I'etdu reti 

d’lu'. chi(d' agricultural feirtures of tin* tract 
are heavy rainfall which averjige.s '.15 in, a, 
yi-a,!’. the greiit.(>r bulk of tiic ]>reeipitatiou 
iioing during the. months May to September. 
The. praediee of cultivating t.he, hill .slo])os 
alfords a, good drainage, 'flui cold weather 
whi'di .-iotK in the hill tracts in the. month of 
October is fairly intense and definitely .sets an 
anterior linut to the growth of the plant, 
Diiriiig the hot weather there is practically 
no rainfall, a.nd the length of the growing 
.season is thus only about 16() days, i.e. from 
May to iSeptember. 

Towards the end of January and in F(d)ru- 
ary the hillraen cut the jungles on the hill 
slopes and when the (.dearings liave dried up 
by March and April, they are set on fire aud 
burnt: find the resultant ash is the sole manure 
which the hill slopes [jhims) receive. With 
the onset of the rains the hillmeu, with the 
help of a hoc called dao, dibble in a mixture of 
paddy, cotton, til and cucurbitatious seeds. 
As the monsoon progresses the seeds germinate 
in turn, and are harvested as they ripen. 
When he has finished with one hill slope, the 
jkumia {the man who plants a jliitm) seldom 
returns to it within three or five years, for lie is 
aware that if the .same hill slope is used again 
without giving it a proi)er rest, a satisfactojy 
outturn will not be obtained. Hence, new' 
hill slopes are. sought for. The hill slopes 
which have bamboo in abundance are general- 
ly preferred, for it is easier to cut and burn 
them. Where no bamboo hill slope is avail- 
able advantage is taken of the mixed jungle and 
thatching grass slopes, but these are consi- 
dered to be less productive as compared to the 
bamboo slopes. Slopes having a good deal 
of clay are preferred to the sandy slopes. 
Following the e^iample of Bengalis and en- 
couraged by the Agricultural Department, 
some of the hillmen cultivate the river banks 
and sow rabi crops and vegetables ; otherwise 
their one and only source of agricultural pro- 


duce in bhei jkttim, The increasing pujudatioii 
is making good lands scarce, the, pros- 

perity of the jhamki is declining ; ;)ud Jus 
living is becoming more and more precarious. 


Coffon produfttion 

Cotton is sown in mixture witli otlier crops 
and remains .stunt(?d till the }>addy is harvest- 
ed. It thejj grow.s (juickly, but is soimditjjes 
covered by euciuhitatimis phuit.s whieh fwine 
thenrseb'es around it. During the vegetative 
ixu’iod of the crop women go about with their 
dans and do a. little weeding twics; or thriee, 
to cut down the vegetation iin<i to cnconrage 
the sprouting of bamboo shoots. With the 
e.nd of the monsoon the cotton in the j/ivm 
betiomes ready for })icking, and in the .second 
]>ickmg even the gi‘een balls are ]>icked, and are 
dried at homo and the l-apas (cotton) taken 
out by breaking them. 

JfitmN are. cultivated by families wdiich 
A^ary in si/je, and. as it is the family alone which 
is taxTed and not the acreage, it is very diffi- 
t ult to ascertain the actual area under cotton, 
-laking the uveTAga j hum as three acres, there 
are j>robably upwards of OOXHX) acres under 
cotton distributed nn follows. 

.. Acres . 

Chakma circle . . . . 3 ( 5 , qOO 

iJohmoiig circle .... 30 oo(i 
Moiig circle . . . . ‘ 24>000 


Total .00,000 

It is estijiiated tliat more than 200, (X)0 
maunds of cotton are exported from the hill 
tracts each year. 'The figure is probably 
below the actual, for a good j/tum can yield 
more than two maunds of hapa.s jier acre. 

Interested hillmen generally practise a .sort 
of mass selection by way of keeping the first 
picking locally knowm as ' phool kapas ’ for 
.seed purpose.^. Those wlio are heiivily in- 
debted or are uninterested dispo.se of their 
produce Just after it is ready and buy seeds 
from the markets whieh are replenished by 
the Chittagong ginneries dealing in bulk with 
the produce of the hill tracts. 

A part of the cotton thus produced is con- 
sumed locally in preparing the clothes of the 
MU people, and hand-woven bod sheets of 
coarse yarn spun at-home by means of a char- 
kha (spinning wheel). The greater bul-k of 
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ibe prodiieoj koweverj is sokl iit tko form oV 
eitlim' to 'pctt}^ traders who visit the 
hills duriioj;’ the harvest season, or to niore or 
less ponnanently settfod who advauce 

loiins to the hillnien sowing season. 

The produce thus collected Ironi the hillinen 
is [Kvolcd a,t Ghittagong a.iui giniicil. The seeds 
are again sold in the hills a.iid the lint exported 
to foreign countries like Japan, 8caiidiuavia, 
Gej’uiany, America and the Unit(>d Kingdom, 


..-In the iiili Ino-v i'urius were 

foiiml to t'f io -ii' li.** hoi;.: Uiu.fMi tonus 

which arr- fiuih- ra!*-. I’j-i- iength 

ranges from Id !<• :fo icr;!. and most or the 
samples fell .i.^nween ITj to dl. p.im. The 
iiverage sra[ile length sf! ilio hiH h'iUjis material 
hi IT mnu Ih-iHu th..'.! !;!•'.! i; sfapic length 
of each eirele of un.- fo-l irael- uv-.i-n helow" 
it will i?e. si.sm that I'Hjiueong eirde has the 
longest Hnlcd. .fojTiis, 


ijotton .... - ■ Girele \ Mean. m mm, 

A survev of the hill tracts was made in 



1937, The method was to sample the hill 
.slopes every five iniies wherever the places 
were accessible by road. The hill slope nearest 
the milestone was entered and samples 
varying from 20 to 100 plants depending 
upon the sbe of the hill slope sampled were 
collected from a portion of the hill slope taken 
at random. Wherever the places were access- 
ible by river, lull slopes within the radius (d 
five miles were concentrated upon ami the 
material collected as aforesaid. The material 
thus collected was examined for feel, .stajfie 
length and ginning percentage. 

The cotton.s grown in the hill tracts are 
both the narrow and broad-leaved white and 
yellow flowered types of Gossijpium cerman. 
Exact proportions of tbe diflorent forms pre- 
sent cannot be given as leaf and flower counts 
were not taken. Both the brown and white 
linted types are found in the jkums. The 
frequency of brown linted type.s is not consi- 
derable, though at times in some of the jhums 
brown linted types were met with in consider- 
able proportions. Brown linted types have 
been described as G, Cernum var. sylhetense. 

Throughout the tract rougli linted types 
ace dominant. There were some smooth 
linted types too, but their number , was not 
considerable. The samples collected in the 
survey were classified for rough and smooth 
feel for each circle, and it will be seen from the 
figures below that the highest percentage of 
smooth linted forms is from Bohmong circle. 


Oircle 

Baugh 

Smooth 

Percentagi 

Chalcma 

394 

62 

.13-6 

Bolimoiig 

360 

' 60 

14-3 

Mong . 

350 

31 

8-1 

Total ' » 

1,110 

153 



Cliakvim . . ..... . 174)1 

BoUinoug . .. .. . . ... 18‘81 

Moug . . . . . , . .' , 17-22 

The ginning percentage in, the Mil tracts 
was found to be greatly variable. Three 
types of cottons so far as ginning percentage 
is concerned' are met with ; (1) low ginning, 
(2) medium giiming, and (3) high ginning 
types. The ginning pcK.’entage in the hill 
tnuits material vaxios from 23 tet 57 per cent 
with the maximum frequency at 41 per cent. 
The moan ginning percentage is 43 per cent. 

Mean ghininfj 

Oirch'. percentage, 

Ghakifl.'i. . . . . 4’i’55 

ikthmotig . . ... 4l-i)n 

Mony , , . . , 4S-(}2 

[from the above means of the tlilforent circles, 
it will be seen that the highest ginning per- 
centage is of the, coi'tons of the 'Mong circle. 

Problems 

.From the export figures it i,i evident that 
fciiere is a muT'ket for the cottons grown in 
the hill tracts, TTie immediate proi^le-m which 
presents ii.self is t.hat of isolating a type which 
is high-yielding, and which could giv<i a higher 
money redurn to the cultivator. As tlic cjottona 
of these ])iirts are not .suitaljic for .spinning 
purposes, being too abort aud <.‘oarse, the 
consideration should bo gh'on to ginning 
percentage. It is not th<‘ .staple length which 
is wanted under existing conditions, but 
a high giiming percentage, which would add 
to th&jkumin*s income. 

.The high ginning and yielding type m,ast be 
such as can stand competition with other three 
crops, viz. paddy, HI and the cucurbitatious 
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plants. As it is grown, on Mil slopes,, 
a pure, crop of cotton may not be able to 
bind the- soil firmly enough to prevent land- 
slides, so it has to be grown mixed with other 
crops. 

The cottons of the hill tracts are used' 
for mixing with wool. A considerable pre- 
mium is commanded by the coarser cottons 
of tlie.Garo hilJs in the market. It is, there- 
fore desiroldo idiat the type Beleoted should be 
coarse, besides being high gimiing ,and high 
yielding. The estimate of coarseness wMoh 
was up till now. based upon hand and eye. 
exanfinatiou . alone, and was thus liable to 
errors of personal judgement has been recently 
improved by Ahmad and Sen (Technological 
biilletin series B Ho. 18, 1933) who have shown, 
that coarseness depends upon the wax content 


CHITTAGONG HILL TRACTS 

of a cotton, and that like pliosphorn.s content, 
it is an inherited oharacter, liable to be in- 
fluenced by environment. They have also 
drawn up a scale for expressing the degree of 
silkiness of a cotton in terms of its wax con- 
tent. It is therefore essential that the wax 
content of the type he determined before it is 
classified as rough and thus free it from the 
personal errors of Judgement. 

The climatic conditions under which cotton 
is grown in these hills impose a limit to the 
growing period. The limitations reduce the 
vegetative period to a maximum of 160 days. 
Sowings eommenee in May or early dune before 
the regular monsoon sets in. The maximum 
crop may be expected when plants are in 
full boU, and the bolls start bursting soon 
after the end of the rains. 




THE ROYAL AGRICULTURAL AND HOETICULTURAL 

SOCIETY OF INDIA , , 

, Bj S/I'ERCY-LANeASTEE/ FXA, 

Semtan/, The S<)ff(d Afifi'-Bortiedtuml Societff ()f Itdiu. 



T U’ERFi are not many instmitioiis in this 
eonntry that can look back to a century 
or more of service. The idea of a Society 
for the development of agriculture gradually 
took shaj»e during the years Eev, Br Carey 
spent among the ryots and was certainly dis- 
cussed with friends prior to 1820 when his 
Pro.spectus was ivssuecl. This document 
resulted in a public meeting being called on 
the 14th September of that year to consider 
the formation of such a Society. It must 
have been a great disappointment that only 
seven gentlemen out of thirty-two who had 
promised help attended ; but the keen 
supporters of the scheme decided to form 
* The Agricultural Society h At a siiljse- 
quent meeting officers were, duly appointed. 
The addition of the name * Horticultural ’ 
took place .shortly after the founding of the 
Society. 

Objects 

As set forth in the Prospectus, the objects 
of the Society were the promotion and im- 
provement of agriculture and horticulture 
in all its branches in India and the Rev. Dr 
Carey hoped that by pooling their informa- 
tion and experience, every individual would 
be in po.ssession of the sum total of knowledge 
thus acquired. 

Gardens 

Seven yeans after the Society was founded 
a small piece of land was provided by Govern- 
ment in Alipur, at the head of Budge Budge 
Road, for a garden, as well as a few higahs^ 
in Akra where experiments in growing tobacco, 
sugarcane, etc. could be conducted. Both 
tlie.se plots had to be abandoned owing to 
the failure of Agencies in Calcutta and conse- 
quent financial loss to the Society. Unfor- 
tunately seven yeans' work had been put in 

* Indian measnre of land, varyiaig locally jfroin 
^ acre to 1 acre. , ■ 
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on both these plots. In 18S6 six higahs of 
land were obtained at Sibpur ;iIougsid{.> the 
Royal Botanic Gaix!eii.s,wvhicli w-ei’e gju dually 
increased to i-i higaJis and by 184 4 the .area 
was 52 higaJw. Here fruit and flowering plant.s 
as W'ell as economic products were grown, but 
this land had to be relinquished to Govern- 
ment in 1866. Till .1879 , the Societ)’' was 
without a garden and then the waste lands 
to the south of Belvedere were made over 
to the Society by the Government, under cer- 
tain conditions, and this is the pre.sent site of 
the Society’s Garden at Alipur. 

PimteerB 

When Carey i^tarted the Society he found 
that the cereals, the vegetable.^ and fruit of 
the country were of very jkuu* quality, and 
immediately interested mem]>ers in his .scheme 
to import seeds from all parts of the world 
for free distribution. Fur in.stance, sugar- 
cane from Mauritius and other sources w'as 
obtained and propagated for distribution. 
In the fir.st and following few’ yeans of sugarcane 
cultivation we find tlmt Bt.OOO .“^ets were dis- 
tributed every year. Cotton seed was 
purchased annually Irom America, and in 
1838 w*e learn that Rs. 1,000 \yas set aside 
to get seed from South America, the W'est 
coast of Africa, China, Manila, etc. Tobacco 
seed of improved varieties was also obtained 
for distribution. Then, in regard to vege- 
tables, x>erhaps it would not be far wrong to 
say tliat the acclimatizcti Patna cauliflower 
is the result of seed which the Hoifiety obtained 
from the Cape of Good Hope and passed on to 
local cultivators and that the famous Naini 
Tal and Shillong potatoe.s owe their origin 
to imported English strains. Fibres, tan.s, 
dyes, oils, fats, etc, were all items that the 
Society took up ; variou.s fodder crops such 
m Guinea grass, leajia and lucerne first reached 
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these shores through the agency of the Society. 
Annual introductions of maiae from the United 
States of America and paddy from Carolina 
and New Granada are recorded, while in 1852 
the Society drew attention to the great 
advantage of introducing the Cinchona to 
India. Tea was another subject that has 
called for much groundwork by the Society, 
and the valuable reports of Drs Griffith and 
McClelland will be found in the Transactions 
of the Society. The discovery of the indigen- 
ous tea plant in Cachar was reported by Capt. 
Verner, Superintendent of tliat district and 
printed in volume 9 of the Society’s Journal. 

The Society was able to enlist the services 
of keen members who willingly carried out 
experiments and communicated their results 
which were embodied in the Journals and 
Transactions. Where the Society did not 
actually introduce certain x^roducts, it can 
claim to have brought them very prominently 
to the notice of the Government. 

How improtiement was maintained 

In 1821 a questionnaire issued to members 
of the Society and other keen gardeners in 
India raised 20 points about soil, climatic 
conditions, crops, etc. and the replies were 
published in the early Transactions. 

The first of a series of awards and premia 
was offered in 1822 in the form of gold medals 
and cash bonuses of Es, 100 for the introduc- 
tion or improvement of coffee, cotton, indi- 
genous fruit from the eastern islands, etc. 

In 1827 essays were called for on many 
agricultural subjects and handsome premia 
awarded to the writers of the selected ones. 
It was decided by the Society about this time 
that seeds and plants should be obtained from 
abroad for distribution to members so that 
the quality of the vegetables grown in the 
country could be thus improved. In 1826 we 
learn that Es. 500 worth of seed came from 
the Cape of Good Hope, N. S. Wales, and 
Europe for free distribution and the names 
of 76 Calcutta market growers a.nd 48 from 
Patna who were the Teci].)ients of seeds are 
given in one of the Journals. A. general selec- 
tion of European varieties was distributed 
gratuitously to market gardeners for a period 

B 


of 30 years till such time as it was considered 
that they were independent of extraneous 
aid. 

Twenty pounds worth of seed potatoes and 
grains were also purchased from Van Diemen’s 
Land and from England in 1826. 

Exhibitions were of annual occurrence and 
generous prizes both in cash and medals offered 
for competition. In 1827, for instance, wo 
learn that a certain Eamtunoo of Gobra woi\ 
a silver medal and Es, 40 for potatoes and a 
similar award for cauliflowers, while Haludhar 
carried off a like prize for peas but tied with 
Eamtunoo for cabbages. On the 16th Janu- 
ary 1828, 109 malis, whose gardens, ranging in 
size from half a, higah to twenty bighas, and 
situated in Alipur, Bhuyiidanga, Chundun- 
nagar, Kamardunga, Bhookaklash, Kidder- 
pore, Sonae, Guapore, Motijheel, Moochkola, 
etc. gathered for a competition. 

In 1834 the first consignment of imx)orted 
fruit trees reached India from Liverpool per 
Princess Charlotte and cost £100. 

For the first 20 years of its existence members 
only received the Transactions and Journals 
of the Society telling of the experimental work 
carried out, and it was not till 1840 that a 
direct return on their money was given in 
the way of a packet of seeds and a few plants. 
These privileges have since been extended 
till at t^e present time the Society is one of 
the few institutions in the world, unsux)ported 
hy Government aid, providing generous ad- 
vantages in seeds, plants and literature. 

It is interesting to note that attempts were 
made for a short jmriod (1830-44) towards 
improvement of indigenous cattle, a .schedule 
of jDrizes on a liberal scale was offered, 
but the shows were abandoned as competition 
was not sufficiently great. 

Branch societies 

Keen members started branches of the 
Society all over the country ; the Lucknow 
branch appears to have been the first (1835), 
followed soon afterwards by those in western 
India, Madras and D,ina]Jore, In 1836 men- 
tion is made in the Journals of working 
branches in Bangalore, Beerbhoom, Bnrdwan, 
Hooghly, Meerut and as far afield as 
Singapore, , 
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In its early years the Society practically 
did the work of tlie Agricultural Department. 
Experiments were conducted by its members 
in growing the staple products, cereals, etc. 
Gradually the demand for more detailed 
experiments in the cultivation of crops and 
the trials of fibres, etc. was called for and it 
was found impossible with the small staff arid 
land at its disposal for the Society to cope 
with the work. In 1900 Lord fJurzon acquired 
the Society’s interest in Metcalfe Hall whicli 
had served as an office, economic museum 
and library for many years and at the same 
time relieved the Society of all agricultural 
work. Enquiries, how'ever, are still con- 
stantly made to the Society on agricultural 
subjects. 

Support and recognition 

In times past the Government 'were very 
generous with grants in aid for premia and 
prizes and at the same time arranged for land 
for our many gardens at a nominal rent. With 
the withdrawal of all agricultural work an 
annual grant, wffiich had been received since 
1886, was stopped and from that date the 
Society stands as a self-supporting institu- 
tion. Ko monetary assistance is received 
from the Government, municipality or other 
public body and the membership subscrip- 
tions and sales to the public provide the upkeep 
of the Alipur Gardens. 

The Marquis and Marchioness of Hastings 
were the first patrons of the Society and since 
then the several Viceroys have successively 
honoured us with their patronage. The 
Lieutenant-Governors, and subsequently the 
Governors of Bengal, have been Viee-Pat- 
lons. 

Membership 

Our membership in 1820 was 35 but the 
numbers gradually went up as the work of the 
Society became known. Fluctuations are na- 
tural with a floating European population, but 
W'e are able to show over a thousand members 
on our books. Since the Great War and the 
altered conditions of life, the Society has intro- 
duced a * B ’ Class membership with smaller 


subscriptinii ami carrying fewer privileges 
to suit, uiembera living in fluis or small hoiyes 
‘ A ’ Class mend'crdsip L popular with mofussil 
gardeners. 

In addition to tlie iiomial routine corres- 
pondeuce tliat takes place with members in 
India and aliroad, tlie Boclety maintains a 
Free Enquirj”" Biirefiti on iiiatlers connected 
With liortkiultiirc. ll:- will be readily imder- 
stood that there are. inany who lake advantage 
: of this .«3ervice. 

A valuable library of over 2, OUO volumes 
dealing with agri-horticulture in ail its 
branches is open to meinber.S ' for consultation. 
Maiiy of the ImxIvS are out of print. 

f^uMieatkms 

The issue of Transactions and Journals 
which embodied reports of experimental work 
made the publications of the Society very 
useful. Copious extiraet.s from the Society’s 
Journals and Proceedings will be found in 
the Dutmiarii of Eemonue Products of India 
and other official puWications of the Govern- 
meut proving that the elforts of the Society 
have made a valuable contribution to the 
improvement of agricidturo. For many years, 
however, no Journal has Imen issued, but ari 
annual report and a montldy news sheet 
are published. A useful handbook for amateur 
gardeners, Au Jmafmr fri an Indimi Omdenf 
has been written by the Secretary of the 
Society, while Te^vms QmtrU in India, & Perpe' 
tual Gardening OaUmdar and a leaflet, Hom) : 
to Hghridize, are issued by the Society, 

Past icork 

Mention has been nuule of the attempts 
to improve the existing prodimts of the country 
by the introduction of inijiroved types, and 
while the economic side has been i.ouched 
on W'o should not forget the fruit. Indigenous 
fruit still vStanda in need of inqu’ovc.ment, but 
.such work requires a spe<‘.ially trained staff 
and a large area to test <;ross-breeding results. 
There are more than 50U varieties of mangoes, 
some only cultivated in one province but 
worthy of greater nothic. The Society intro- 
duced tropical and sub-tropical varieties of 
fruit in the early years of its existence and 
has continued to choose the best types as far 
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as hardiness and productiveness is concerned 
for distribution to its members. Grape fruit 
from Florida, pomelos from Java and seedless 
UcJii from China have been lately introduced. 

Ho-rticultural 

It is not only on the useful side of gardening 
that the Society has worked but by the intro- 
duction of new flowering trees, shrubs and 
climbers it has helped to make India beauti- 
ful. During the past half-century there has 
been an increasing desire for better gardens 
both among the Indian and European com- 
munity and the old standards of plants have 
been discarded. The demand has been met 
by obtaining seeds and plants annually from 
all parts of the world and testing them at 
Aliptir, before distribution. 

The Society has also devoted much time 
to cross-breeding. The results have been 
highly successful. 


Improved types of Canua, Oooperantkes 
Hibiscus, Ixora, LagerstrcBmia and Fhiniena, 
to name a few, have been obtained and new 
varieties are being added every year. At the 
close of 1939 a Committee of eminent scien- 
tists in Calcutta was formed for the naming 
and registration of hybrids. Work is pro- 
ceeding and a number of specimens have 
already been recorded. 

The experimental annual garden at Alipur 
has been the means of bringing little-known 
varieties before the public and many novelties 
and improved strains have been introduced 
after a thorough test. The Alipur strains of 
Gosnio.s, annual Hibiscus and Tithonia are 
the results of cross-breeding work. 

In 1935 His late Majesty King George V 
graciously granted the Society the privilege 
of using the title ‘ the Eo}^! ’ in recognition 
of the long and useful service which the 
Society has rendered to India. 


i 



DAIRYING AND RURAL IMPROVEMENT 

By Roshan Lal Tanwon. {Rtsxs.). n'K#.'it.) 

Food Gkcmifti, Fioh'l lir'sirtcou hffttioA. l\ f'K Jchhra, Lrdau'c 


N "0 entt'TpriiJe, in duirying pan purvivt; il;p 
cut-throat competition ol' the eity 
goimllas (ruilkincTi) in; the pul'-lie at icsrge 
has nut developed a sense of ap-jU'eeiiiting clean- 
liness. People are. always attracted hy cheap 
rates and the quality of milk that they get is 
perha.pa good enough for rliti price they ]>ay 
for it. Dairying in the real sense is in its 
infancy in Indhi and the Doverniuent must 
foster it if any advance in this three, t ion u 
desired. The present statti of affairs is utterly 


ness. 


The Hindu aeniinclar, who reveres the ettw 
as the raothor of prosperity and who has this 
reverence ingrained, in him by religion, is by 
force of eircumsttince led to treat cows and bul- 
lot;ks in the most mhuinan way. lie will prac- 
tise ail sorts of cruelties on them only short of 
slaughtering them. This is because his eco- 
nomic condition does not allow him to feed 
his cow properly and his religious dogmas do 
not allow him to slaughter her. This results 
in accumulation of half-starved animals which 


sr-vup<ii‘ l-f.'i-;! u,-';- I hey knusv that ultimaicly 
;hi‘y ‘.'iiii >t'!l th'' ajihiiiil in vlie butiduw. In 
big dairia- inaiutaiuing Lu-gt' lubrd.s of cattle, 
for sninc i'c.K-nu n!' 1 h»' ot luT only this class 
tinds t‘ni]>lnyjumii- as miikuum, and by force 
nf habit ami traditini! tlu'sc ifinraliaf^ as a class | 
feel no compuueticin in juaeth-iug their cruelties f 
on animals. I 

As a result of the activities of the Education P 
Departnnuii . seiiuol rducaiinn has been brought I 
within easy reach, of villagers and here and 
there one <loes cuiuo across matriculates in 
villages, 'fhest' !»oys are u burden to their 
'piU'cuts since they indllier iiiul employment 
nor lire they of any hel]> lo them on the laud. 
The parents are. therefore becoming aver.se tQ 
bending their idiiidren to .seliool. If these 
buys eouhl be ollered jisetly jobs a.s luilkmen, 
deliveiymeii, milk writers, etc. in any dairy ^ 
organization, it will afford great relief to the ' 
poor agriculturists. This class of dairy worker 
is likely to lie more intelligent, more, efficient ■ 
and more humane in treating the animals under 


neither give milk nor work the plough, and 
wh.at is sufficient to maint.ain only one animal 
is thus fed to four animals. Thus the struggle 
for existence goes on. 

Cruelty to anhnals 

Production and sale of milk in hig cities in the 
Punjab is generally in the Imnds of unediu'ated 
goivallas. They house their cattle in liig 
cities where fodder i.s very dear and the eo.st 
of upkeep high. They must of necessity keep 
the best animals and in order to make both 
ends meet they either half-, starve the animals 
or adulterate the milk. Usually both methods 
are practised to get the highest return. These 
people have little foresight, and therefore 
do not realize that by starving the animals 
they will be the ultimate losers. They resort 
to all sorts of inhuman practices like phulca 
to get more milk, and they have not the slightest 
192 


Ids care, ; 

liujnd turnover 

This is, however, one aspect of the. question. 
In the Punjab, the chief item of expense in 
feeding a dry cow or buffalo is fodder. The 
dry })eriod of a good country cow is seldom 
less than ,six months aiul t.he cost of feed, etc, 
of this animal cannot he lims than lis. 8 per 
month, which means at. h*ast Rs. 48 till next 
calving. A number of animals, especially the 
high yieldei'vS, do not get served till late in, 
their lactation period and the cost of maintain-i 
ing them during tlie entire dry period is pro-; 
hibitive, for a new’ animal can be purchaseil 
at lower cost and the old animals can be soli; 
oft for Rs, 25 to 30 to some unknown persoii| 
probably the butcher. I 

There is another class of animals which d| 
not get served at ail on account of irdshandlinl 
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feeding, and tMs number is on the 
increase ; sometimes they happen to be the 
best animals but have to be sold olf without 
giving them the chance to show their best. 
Private owners sometimes send their dry cows 
to zemindars in rural areas for the sake of 
cheap maintenance. Almost invariably such 
animals are kept half-starved and are never 
looked after. This starvation is reflected in 
the next lactation of the naimal in the form of 
poor yield, under- weight calves and poor 
condition of the animal. The calves do not 
get enough milk, remain stunted and so the 
cycle goes on. 

The discouraging or total prohibition of the 
housing of cattle in cities by gowallas who 
produce milk under the most insanitary condi- 
tions and adulterate it by all ways and means, 
and the organization of supplies of milk from 
rural ireas willbe a very useful step in stopping 
the depletion of the valuable livestock wealth 
of the country and the consequent deteriora- 
tion in quality. 

Milk m&re profitable than ghee 

When the zemindars realize that their 
animals are a source of income and afford them 
ready money to purchase feed in times of 
scarcity, they will treat them better, especially 
the young stock which is to be the foundation 
of our milch and work cattle. Under present 
circumstances the zemindars usually convert 
their milk into ghee and sell it. This is a 
source of income to them, but it has to be 
realized that while 20 lb. of milk will fetch 
only 10 annas in the form of ghee, it will fetch 
15 annas if sold as milk at the rate of 1 anna 
6 pies per seer, and this without having to 
undergo the extra trouble of boiling, souring, 
churning and making ghee with the consequent 
losses. The cash return that zemindars get 
from converting milk into ghee is too meagre 
if the cost of labour is taken into account. 

In towns green fodder and bJmm sell at i 
annas and 12 annas per maund respectively. 
A good country cow yielding about two gallons 
of milk requires about a maund of green fodder 
alone, or say 40 lb. green fodder and 7 lb. 
bhusa. Thus the cost of fodder alone amounts 
to 3 or 4- annas. 

This animal will require in addition about 
8 lb. of concentrates, the cost of which will 


on average amount to 2|- annas. Thus in 
towns one has to spend more on fodder tliau 
grain while the reverse is true for village, con- 
ditions.. - . 

Policy, mdrocated , 

Private owners, however, if they ar(^ to be 
stopped from keeping milch cn ttl e , sli o uid 
have a guarantee that they will be able to get 
pure and unadulterated milk for housc'hold 
consumption. To ensure this all milk coming 
from the rural areas should be received in a 
central dairy or depot and sold at reasonable 
rates after proper treatment. Secondly, the 
persons who supply milk to these dairies in 
each district should be granted permits and 
these should be liable to be cancelled for any 
reports made against them. Thirdlj'-, the 
Government or the municipality should be 
empowered to fix local rates for the i>Ufchase 
and sale of milk by the central dairies so that 
both the owners of dairies and the producers 
of milk can make reasonable profits only. 
Fourthly, in very big cities more than one 
dairy or depot should be installed to supply 
the demand of customers. Fifthly, the.se 
dairies, to begin with, should not be placed 
under the administration of municipalities or 
boards, otherwise corruption is likely to become 
rampant and defaulters may not be punished 
under the cloak of communal protection. 
They should preferably be rnn by pd\"ate 
owners under Government patronage. Lastly, 
the health officers of the Government and 
senior medical officers should pay surprise 
visits to these dairies. 

The Agricultural Assistants and Yeterinary 
Inspectors located in each district can be 
asked to report on the condition of cattle in 
their district and owners who wilfully neglect 
proper feeding should be reported and their 
licences should be cancelled. Healthy rivalry 
should be promoted amongst cattle owmers by 
awarding prizes for the best-maintained cattle. 
Villagers should be encouraged to form co- 
operative unions for the production and sale 
of milk in bulk. 

Government initiative 

The public is too lethargic to take the 
initiative in such matters. There must be 
■ propaganda j there must be legislation; and 


tl.ier<>,^must. be feeeB watcIi and ward by the 

^ supplied to towns most he 
produced in rural areas only to afford rn«>'ir ' 
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-mindars to earn cash as this is an imnnrf f 
aspect of rural uplift. ' ' ' 

In towns hire .Ranffoon, Peirirer 
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What the Scientists are doing 


INDIAN SCIENCE CONGRESS 

R egent atlvancea in agricultural acieiice 
were discussed at tlie Indian Scutnee Goii- 
gress, which met at Benares in January. 
The President ot the Agricultural Section, Mr 
K. Ramiah. of the Institute of Plant Industry, 
Indore, discussed the question of plant ]>reeding 
and gOTudical work in India. 

He began witli a survey of the practical 
results of plant breeding, the, spread of im- 
proved typos evolved by phint breeders and 
how they have (mntributed to an increase in 
the output of the country. He explained 
why it would not be fair to coni}>are tlie stand- 
ard yields of crops in India with similar (;rops 
in other countries registering high yields, and 
drew attention to the urgent necessity for 
improving agricultural statistics. From liis 
knowledge of plant breeding work carried on 
in more advanced countries, he considered 
that the stamlard of such work in India would, 
compare very favouraluly with that of any 
country in the East or West. 

Better ^{se of resean’h 
From actual examples of plant brooding 
efforts in progress in India in rice and cotton, 
he pointed out how the recent advances in 
genetics could be better utilised to produce 
more tangible result, s. He considered that it 
was only the study of quantitative inheritance 
that could influence plant breeding methods 
and drew attention to the importance of such 
studies going on in Indore on cotton. The 
importance of crosses with wild types in certain 
p,robiems of plant breeding was stressed and 
in this connection it was stated that India 
could provide new wild and related forms to 
some of our important crops if only a systematic 
exploration was undertaken. 

Central bureau suggested 
Mr Ramiah considered that while crop 
botanists employed in the several Agricultural 
Departments have to go on with the more 


pressing problem of evolving impro\’'ed types 
of crops the growing of which would bring in a 
greater return to tlie cultivator, the (tarrying 
on of basic rosearcJi on crops on an all-India 
basis was also very important. In this con- 
nection he suggested the setting np of a central 
organization niuler the auspices of the Imperial 
Council of Agricultural Research on the model 
of the Bureau of Plant Industry in the United 
States of America. In his view, the problems 
that could be entrusted to such an organiza- 
tion were : (1) coordinating crop research going 
on in proviiices and states, (2) undertaking 
basic research of an all-India, character on tlie 
more important crops, (3) taking charge of the 
introduction and testing of new crojis from 
outside, and (4) arranging for special expedi- 
tions to ex]>lore key regions of crops in India 
and outside. 

Filially, he made a, .strong plea for a larger 
share of genetics in the syllahiises of Iionours 
courses in biology in the universities and for 
greater cooperation between crop botanists 
in Agricultural Departments and the post- 
graduate departments of botany in the univer- 
sities. Two limvs in which such cooperation 
could prove beneficial were eytoiogical research 
in agricultural cro})s and the collection and 
taxonomical .study of wild and related forms 
of the chief crops of the country. 

Beading of jxipers 

There were over 70 papers contributed to 
the section, grouped under various subjects 
such as agricultural meteorology, soils and 
agricultural chemistry, study of crops and 
crop products, plant ]>reeding and genetics, 
crop physiology, plant diseases, statistics and 
sampling technique and agricultural economics. 
Of the above, about 40 were actually read and 
discussed at the sessions, the rest having to be 
taken as read, as the authors of these papers 
were not actually present in Benares. The 
papers on soils and agricultural chemistry 
were discussed (it- a joint meeting with the- 
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Indian Society for Soil Science, and of the 
several papers in this group, special mention 
might be made of those relating to results 
obtained in reclaiming eroded and alkaline 
soils. The papers on statistics were similarly 
discussed at a joint meeting with the Indian 
Statistical Society. 

Joint Mscussions 

The most important events of the session 
were the joint discussions on topics of general 
interest. The three topics that had been 
selected for discussion at this meeting were : 
(1) drought resistance in plants, (2) the need 
for the exploration of wild forms in the im- 
provement of crops, and (3) quality in 
crops. 

Two other subjects discussed at the Benares 
session in which the Agricultural Section 
cooperated with other sections, were ‘ Nitrogen 
fixation in the soil ’ and ‘ Food Planning ’. 

GUINEA GRASS AS FODDER 


The yields of this crop in the first year in 
various cuttings is enumerated below ; 


Ho. of 
cuttings 

Time 

Yieid per acre 



1 ib. 

1 

August . , 

I 2,820 

*■> 

September 

:uhi2o 

, s '■ 

November . . .. 

. 4, ICO 

•1 

December and January . 

,4,2ii0 


March .. . . 

■ , TO'MI. , . 

30,TC6 

os.iss 


In the second and third years it yielded 92,921 
and 151,605 lb. per acre in six and nine cuttings 
respectively. During these years, the crop 
received only washings from the byres of some 
70 to 80 animals. A similar attempt to get 
the maximum yield from the crop has been 
made this year (1940-41). A plot measuring 
33 gunthm was planted wdth the crop in April 
and June without any previous maiiuriiig and 
the byre washings of about 70 to 80 animals 
spread on the plot. The yields obtained in 
various cuttings are as under : 



G uinea grass is a well-knowm perennial 
fodder which is also found to do very 
well under the shade of trees, such as 
mango wrhcre no other crop wouhl thrive. Dr 
Mann in Bnlletin No. 100 of the Bombay Agri- 
cultural Department, Fodder Crops of Western 
India, says that maximum annual yield per 
acre was obtained at Karachi under raw sewage. 
In these conditions eight cuttings per annum 
per acre of 25,000 lb. or an annual total of 
200,000 lb. green fodder was obtained. 

Attempts were made at the Agricultural 
College Dairy, Kirkee, to find out the maxi- 
mum limit up to which the crop w'ould yield 
under heavy manuring. With a view, tWe- 
fore, to achieving this, a plot of 21 gxmthas 
(21/40 acre) was planted in June and July 
1933 after good preparatory tillage and manur- 
ing with 17 carts of fresh dung and 8 carts of 
farmyard manure before and after ploughing 
respectively. Thereafter the plot was manured 
from the byre washings of about 70 to 80. 
animals. 


Xo. of 
cuttings 

■Time ■ ■! 

Yield per acre 

1 

Jniy ... 

ib. 

; 1,223 

2 

September . 

•Ifi.slC'.t 

8 

Xtivcnibor .... 

■' . ■■■ ■,"■■ , ■ . ■ ■■ 



Two more cuttings are likely to be available 
from this plot by the end of 3Iareh 1940, 
when it is expected that it will break the 
recoril for a first-year yield of the crop in 
Western India. The crop u])po.ars to l.te yi<*ld- 
ing least during the cold weather. All the 
same, this grass may 1x3 token as a good }>cren- 
nial fodder crop suitable for supplying green 
material to the stock all through the year. 


PYRILLA IN THE DECGAN 

first serious report of this insect 
I pest was received in July 1939 from 
the Deccan Canals area. This year it 


.197 


April 1941 ] WHAT the scientists are doing 


assumed a serious aspect in the Canals area. 
It was present to the extent of 100 adults 
per leaf on an average and was found breeding 
on jowar crop as well. At the Poona Agri- 
cultural College Farm the insect was found 
to have increased to a considerable extent 
in 1940. The pest is found to be active 
from July onwards. 

The following measures were tried on the 
College Farm, and have given promising re- 
sults:' 

(1) Stripping off the leaves from the lower 
surface, especially those which bear the egg- 
masses, and burning them. 


(2) Spraying kerosene oil emulsion : 1 oz. 
of kerosene— -1 oz. of bar soap in one gallon 
of water, 

Sj! :i! 

I. A. R. 1. DIPLOMA 

M r P. L. Chiiturvedi has been awarded 
the Diploma of the Institute (Assoc. 
I.A.R.I.) after the completion of the 
two-year postgraduate course in entomology 
commencing from November, 1938, and the 
acceptance, by the Institute Council, of his 
thesis entitled ‘ Biology of Mdawigromyza 
Phaseoli, Coq,’ 
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"What would ; yDu d ik£ ' -to know 


‘ts -“sttr fry 

se e,Ml Utters eases U seems i!mt tie wformttion might he of „e„ml MUorea! 


^ INFORmTiON: PLEASE . 

4^-t-L reader tell iis , where ^ seed 

. ..ot.the fodder: plajat ,:(Pwemrl« 

can he had In .India ? 
(bee Indian Farming, VoL II, No. 1, p. 36} 

The Kudzu vine was planted at the 

tZTTf I’arm. Himayat- 

sagai, Hjderabad-Deccan, four or five years 
ago when that farm was under the Depart- 
° Agricuiture. (It is now under the 
Veterinary Department.) 

cuttings of the vine from the 
T I^esearoh Institute, Pusa, 

1 ted learnt about it from an article ontMed 
rvuazu vine {PuemnatkmbergiamyhrB. V. 

VoK in V«&. 

vol. 3, 1933, Pp. 586-92). 

f'iWo “™ts at the Himayatsagar 

“ 8'“™ 

Hvn^ n-^ f” *“*“8 «‘*'-NiZAMDimra 
JOBE, Direotoi of Igiioulture, H. B. H. the 

Niaam 6 Government, Hydetabad-Deooan. 


recent. : issues' of 


0 *• I learn from 
Indian Farming that 

(1) Alumina and iron retard plant 
growth (March. 1940. p. 125) and 

(2) The bases (iii this case calcium) 

in hot climates tend to remain, rendering 
the soils generally alkaline (July, 1940 , 
P* 350)«.~'' ■ 

These statements and the chemical 
analysis of the soil proved to be true and 
markedly visible when Virginia flue- 
curing tobacco is grown. Though the 
land is sufficiently sloping, the base, 
calcium, is not washed off amply to 
reduce the alkalinity. 

In view of the chemical and mechani- 
cal analysis of the soil furnished here« 
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under , I would like, to know what organic 
and Inorganic iiianures to. constitute 
a complete fertilizer ' vvill suit- dhe' soil 
to minimize the; evil effects of alumina 
iron and calcium to. grow' good flue- 
curing tobacco and generally, the al- 
kalinity of the soil ? 

Chemical analysis 


Moisture 

Per cent 
8-34 

Organie matter . 

' . , 5*65 

Insoluble niiiierais . 

. 71*11 

Iron (FeaOa) . ' ■ . ' , . 

'-A-TS 

Aliiinma (ALOg), , . ... 

. 10*61 

Lime (CaO) ' , . , 

■Magnesia (MgO) ... ■ 

■ „ ,3*66 
. 1-02 

.Potasfi (K/)) . ., . / 

.SodalNa^O).." V,,'-,'.' 

. „V-0*78" 

''Nil' 

Carbon dioxide (CJCy . . 

,1*62; 

: Phosphoric acid (PjOj) . ' : . ■ ' 

. 0*(>38 

' Total 

.100*238 

hnMed salis — . 

Calcium bicarbonate ' ' 

0*0288" 

Sodium bicarbonate 

.0*0001 

Sodium carbonate ■ '. . , ' 

, ■■ 0*0005 , 

Sodium sulphate , 

. 0*0091 

Sodium chloride . . A 

■V. '. 0*0037' 

Total .solids , 

M-037 

idi: 

■■'■8*73 

hanicaJ— 

Clay . . . . , 

. 56*18 

Silt . . . . i 

16*36 

Pine sand .... 

. 18*05 

Coarse sand .... 

. 6*01 

Acid solubles 

. 2*50 
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Sim la Studios 


A young Kankrej bull wbick won a prize at the Show 


[ PLATE 58 


A young Sahiwal prize-winner 




rhcir Kxcolloucies NViitc^hino- the inilkin.u of « Saliiwel row. .Mudini won tln:> milking competition 
dgiiin tins yciir, \\ith 51 lb., Ix'Hting lier own jn'o'vioins record. 

• 

Hls Excellency the Abccroy interested in the processing of milk .lemonstrated at the Show by the 

Imperial Dairy institute, Bangalore 
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April 1941 j wsat Would -rou like to know ? 


A ; Tlie observations in the two articles 
in Indian Farming of March and July 
of 1940 do not apply to the soil mentioned 
by the correspondent. The amounts of alu- 
rainium, iron and calcium found in the soil 
mentioned in the query are not present in 
excessive or extraordinary proportions to 
act adversely on plant-growth. Such quanti- 
ties are normally present in most arable soils 
maintaining good crop-growth, and as such 
are not likely to be harmful to the growth of 
tobacco as apprehended in the query. The 
soil, however, seems to be rather low in phos- 
phate and potash. A dose of phosphatic, 
potassio and nitrogenous manures in both 
organic and inorganic forms will, therefore, 
be beneficial. Farmyard manure, leaf mould 
or green manure maj'' serve as nitrogenous, 
sulphate or muriate of potash as potassic, 
and superphosphate, finely crushed bonemeal 
or artificials like ammophos or niciphos as 
phosphatic manures. Their relative propor- 
tions should be such as to maintain a ratio of 
15 lb. nitrogen : 76 lb. phosphate (P 2 O 5 ) : 
60 lb. potash (K 2 O). 

A fertilizer mixture of the above composi- 
tion has been found to be suited for manuring 
flue-cured tobacco. Further information on 
the subject will be available in short Press 
Notes Dominion Department of Agri- 
culture, Canada, on pp. 461 and 625 of 
September and December (1940) issues res- 
pectively of Indian Fabming, 

0 : Owing to the failure of seasonal 
rains transplantatioii of Virginia flue- 
curing tobacco is delayed and conse- 
quently the harvest. The middle por- 
tion of the harvest fails at a period when 


the atmospheric temperature rises and 
relative humidity falls which impairs 
the quality of the cured leaf. I would 
like to know whether vernalization of 
tobacco seeds before sowing In beds will 
help in hastening, the harvest of the, leaf 
by at least a fortnight ? ' If so, with 

what precautions ? 

A : From experiments that are being con- 
ducted at the Imperial Agricultural Research 
Institute, the indications are that vernaliza- 
tion of tobacco seeds before sowing does not 
hasten the harvest of the leaf. 'Work on this 
crop is still in the preliminary stages and, 
until the results are found to be definitely 
encouraging, the method of vernalization 
cannot be recommended to the agriculturist. 

* 

0 : Is it possible to make dry iasst 
which can be sent for the use of soldiers 
serving abroad ? 

A ; The drying of lassi as a food for Indian 
troops is an interesting suggestion. The 
difficulty rests in preserving the capacity of 
the product to form a complete solution when 
reconstituted with water. It is feared thatf 
the sour product after drying would not provide 
a powder which would go/ into complete 
solution and that the difficulties attending the 
drying of slightly sour skim inilk would occur. 
The lassi woiild have to be pasteurized before 
drying which would cause curdling and a 
cheesy product would be given in botli con- 
densing and drying operations. It \YOllld 
perhaps be better to dry a sweet contain- 
ing some flavouring materials of a buttermilk 
nature, but even these flavours would partly ' 
evaporate in the drying process. 



t's doing in All-India 


CATTLE ON SHOW 

By If. M. BE Mello, B.A., B.Sc, (lico.x.) 
Mttor, Impend Coimcil of Agrkdlmd Research 


. ELHI used to have a ‘week’ in February 
I during wliicli the Horse Show., the chiet’ 
attraction ot the season, attracted visi- 
tors from all India. In wartime, the Horse 
Show has been abandoned, together witli 
other social events. Hevertheless, the .M- 
India Cattle Show, first organized in 1938 
l^rsists. The fourth Show; held from the 
17th to the 22nd February, was bigger and 
better than ever. The exhibits reached a 
record of 820 animals, which compai-es ^-eIy 
lavourably with last yeai-’.s total of 700. In 
1938 the nmnber was -188: the increase, is 
sigmficant of the popularity wltich the Show 
las gained. Xeaiiy all the recognized breeds 
Oi cattle and buffaloes were representi'd : 
some ot the largest entries were Sahiwal (87), 
Hariana (85), Hissar-Hansi (04), Nimari (37), 
Fed Sindhi (34), among cattle ; and ISliii (74), 
Kavi (52) and Miirrah (40), among ])ufiaIoe.s. 
hor the first time Khorigarh and Ponwar 
cattle froni the United Provinces and Kundi 
ju Haloes from Karachi were brought to the 
Show m Delhi. 

I'ormer pri^e-wiunvfs beufen 
( onijK'titioii was very kram, and the. judges 
liad m inany cases great difihmltv in awiircUn*^ 
the prizes. From yi'ar tu year the .standard^ 
ia\e gone, up, ami this year ncwcomer.s f,o Mi(> 
Show beat Ibinier prize-wiuuers ami carried 
away f he cups. Halim, a buffalo cow owned 
by a Kohtak ryot, won the cup for Murrah 
■uifialoes, beating the two former winners of the 
^ iceroy .s Cup for the best animal in the Show 
nov owned ly His Highness the Alaharaja of 
Bharatpur. •' 

Better fortutte, however, awaited Mudini, 

WKt I's'roa'Pore- 

Mditary Ceiry Farm. She won the onp for 

the best- cow in the 1940 Show. She won 


agaan this year the enp in the naiildng com- 
petition _ with an average of 51 lb., beatim^ 
her previous record, and .she wms adjudged the 
be.st animal in tiie Show. With her numerous 
rasettes she looked quite gay on the day of 
the prize distribution, being paraded six times 
when the Alanager of the Perozepore Alilitary 
Dairy Farm wnis called to receive the prizes. 
It is extremely gratifying to note a prize- 
winner of this breed holding her own against 
ail compr.s. Another outstanding animal was 
a tine Re<l 8indhi bull from the Wiliinmhm 
(JaHic Farm, .Malir. The judges* remark on 
this animal was that, if, was a lieautifui speci- 
men, and so it wa.s, witli irs ma.gnificeut pro- 
portions and ricli colouring. 

.'Vn innovation of this year was th.e student, s’ 
judging (‘omjietition wiiiili ultrac.tcd nine com- 
jieting teams. The two team.s from Lyailpur 
were first- and .recoud and the third oanie from 
the Izutnagar Institute, There, wore two new 
chusses this year, one for the be.st general 
utility cow won by the Superintendent, (Tovern- 
inent Cattle Farm, Hissar, and another for the 
h^st general utility bull won by the Manager, 
Nortneote. (lattle Farm, Chharodi. The cups 
were given by Lala Shankar hail, Millowucr, 
■Delhi, and His Highness the Maharaja of 
Biiaretpur, re.spiH-tively. 

Two rubber-tyred cnvi.< were ofTered ly I bn 
Indian Roads Uongress for pairs of huUoe.ks. 
IJie first priiic, w^k won by Phoolo of Parwar, 
Kohtak district, and the second by Hir, .HiMi- 
uess fhf! Maharaja of Bharatpur. 

Demand for pri^e vatilc 

it is understood that a fair number of 
animals brought to the Show were sold. There 
were keen buyers who had come to the Show 
specially to make purchases of prize cattle. 
Among them was a representative of the 








Sir Girja Shankar Bajpai giv 


ing 


Photo Pcri.ice Co. 

Cattle Show cups 
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a prize to Khan Sahib UIvi, who exhiJ)ited the best Inill in the 
Show, a Bed Sindh i 


Photo ‘Scrricfi Co. 
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specially interested iii Bed Sindhi and SaMwal 
cattle. Another bnyer was from Bundelkliand 
State, interested in the Hariana ^ and Thar- 
parkar breeds. 

His Excellency the Viceroy with the Mar- 
chioness of Linlithgow visited the Cattle Show 
on the afternoon of the 20th. They showed 
keen interest in the animals , and in the de- 
monstration stalls set lip by various depart- 
ments. On another afternoon Mr A. V. 
Askwith, Chief Commissioner of Belhi, brought 
a group of farmers who spent many happy 
hours among the cattle and listened avidly to 
the talks arranged for them on animal breed- 
ing problems. 

The stall of the Animal Husbandry Bureau 
where publications of the I G A B were dis- 
played attracted some attention, especially a 
series of pictures from Brazil of Ongole cattle 
born and reared in that country. Even more 
popular -was the .stall of the Imperial Institute 
of Dairying at Bangalore where demonstra- 
tions were given, among other things, of 
eheese-making and the processing of milk. 
Another interesting stall wavS that of the Agri- 
cultural Marketing xidviser ivhere methods of 
grading eggs, butter and ghee were shown. 


The prize money distributed amounted to 
Bs. 11,235, of which Bs. 3,600 was given with 
cups. Government exhibits took no cash 
prizes. ■ 

The .prizes were distributed by: Sir Cirja 
Shankar Bajpai, Member for Education, Health 
and Lands in the Government of’ India,-. 
Speaking in English and Hindustani, he. con- 
gratulated the prize-winners who had brought 
their animals long distances in some case.s. 
The Show, he said, was a great educational 
experience. ‘ ; 

For the first time this year a Poultry Show 
was held in conjunction with the Cattle Show. 
Well-known breeds of ponltry such as Bhodc 
Island Beds, White Leghorns and Black 
Minorcas vvere represented. There were a 
good many exhibits of Indian : breeds, parti- 
cularly the Aseel from Bampur, the Chitta- 
gong and the Naked Neck breed from Bombay. 
Unfortunately, two oases of Eanikhet disease 
were detected on the second day of the Show 
and the exhibitors were asked to take thei.r 
birds away. The prizes were distributed on 
the third day, as previously arranged, by 
Lady Lloyd. . 


PRIZE-WINNERS AT THE ALL-INDIA, CATTLE SHOW,. 1941 

SINGLE BREE D CUPS 

Donor Cup and Event Winner 

*H. II. The .Raja, of Raridkot . The B’aridkot Challenge Cup for Karam All of Khewal (Jheium) 

the best Dhamii bull ' 'A ■ ' - 

■fSir Miihaimnad .Nawaa, Kot The Kot Eateh Khan Challenge Gliulam Mohd. of Ohattal 
.Fateh K hail Cup for the best Dhanni cow (Jheium) 

The Tbakur Sahib ol' lkdita.ua . The Pal itana Challenge Cup for Eumai’ Shri Nirmalkiunar Sinh- 

the best Gir bull ji* Bhavuaaar State 

"J'lie Tliakur Sahib of Sa via. . The Sayla Challenge Cup for the Nathu Lalji Charily Trust 

best Gir eow Cattle Breeding and .Dairy 

Earm, iVIuliind 

H. tl. The Maharaja Sahil) of The Morvi Challenge Cup for Kumar Shri Nirmalkuraar 
Moi'vi the best Gir heifer Sinhji, Bhavnagar State 

The l>istriet Board, Rnhlak, Tiie, Sir Chhotn Rani Challenge Sheo Dan, Dakhla (RohtalC 
Punjab (.kip for the best .Hariana. 

bull . . 

The Raja Durga Singh -fi of The Baghat (jhalieiige Cup for' Neki, Madina (Piohtak) . 

Baghat) the beat Hariana eow . 

•fXhe District Board, Rohtak, The Daipat Singh (.'haiienge Ch. Thatia, Pehladpoio . 

Punjab Cup for the best Hariana 

heifer ... 

■f The District Board, Rohtak, J'he Sir’ Henry Craik Challenge Ghiman, Baroda . . ' , 

Punjab Cup for' the best Hariana 

young bull 

* Gups provided with miniatures; ' - 
f Cups' received after the* 
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Donor 

Ingram Skiuuer Estate, Falwal, 
Punjab 

Shximan Rao Raja Bahadur of 
Sikar,,(Rajputana) 

Cattle Breeding Assoeiatiori, 
Tehsil Biiiwani, Hissar 

Maharaval 8hree Sir Indrasiahji, 
Partap Sinhji, Raja of Bansda 
H, H. The Maharaja of Jodhpur 


Shrimaii Rao Raja. Bahadur of 
Sikar (Rajpirtana) 

H. H. The Maharaja of Datia . 

H. H. The Raja Sahib of K.eon- 
thal 

H. The Nawab Ruler Baha- 
dur of Bahawalpur 

S. Elirmdev Singh Saudaiiwalla, 
Rais of Raja Sansi, District 
Amritsar 

The Hou’ble Rai Bahadur Ram 
Saran Das, Lahore 

The District Board, Lyallpur . 


Sardar Bahadur Sobha Singh, 
Rais & Landlord, New DoUii 
Ch. Sohan Lall, Member, District 
Board, Ferozeporo 
T’he District Board, Ferozepore, 
Punjab 

Mian Mohd. ZariC Tehsil Chu- 
nian, District Lahore 
Sardar Nand Singh and Laia 
Chuni Lai, Tehsil Kasur, Dis- 
trict Lahore 


SINGLE. BREED CURS— cohM. 

Cup and Event Wiiuier (tixsji 

Rs. 

The Quirke Challenge Cup for Ivanwar *Siiig!i, Biior (Rohtak) ini) 
the best Hissar-Hansi bull 

The Sikar Challenge Cup for Kfiaia-a, Patiala . . . r ,0 

the best Hissar-Hansi cow 

The Sir Chhotu Earn Challenge Devfca Sarupe, Rewiiri (Gurgaon) oO 

Cup for the best Hissar-Hansi 
heifer 

The. Bansda Challenge Cup for The ^Manager, Northcote Cattle ,>0 
. the best KankreJ corv Farm, Chharocii 

The Jodhpur Challenge Cup for IL H. The; Maharaja Sahib iytj 

the best pair of buUoeks of Bahadur, Blvirabiuir 
Nagori breed 

■ The Sikar Challenge Cup for Moti Singli, V, Nadbae, Bharat- uO 
the best Nagori cow pur 

The Datia Challenge Cup for Allahabad Agricidtural Iiisbi- uU 

the best Red Sindiii cow tute, Allahabad 

The Keonthal Challenge Cup K. S. Sardar Dost Mohd. K han, 11)0 
for the best Sahiwal bull J'ahangirabad, Multan 

The Bahawalpur Challenge Cup Gh. Shanq Mohd. Khan, Jahania 50 
for the best Sahiwal cow (Multan) 

The Sandauwalia ChaUeuge Cap t!li. Shanq Mohd. Khan, Jahania 30 
for the best Sahiwal young (.Multan) 
cow 

The Ram Saran Das Challenge K. S. Sardar Do.st Mohd. Khan, 50 
Cup for the best Sahiwal Jahangirabad, Multan 
heifer 

The Lyailpiu' District Board Pinjrapole Society, Delhi . 100 

Challenge Cup for the best 
Murrah buE 

The Sobha Singh Challenge Cup Sideinan, Nagiuni (RfEitak) . 50 

for the best Murrah cow 

The Wallier Challenge Cup for R. S. Ch, Mahla Singh, Bahadur 100 
the be.st Nili bull Nugar, Montgomery 

The Amin-ud-Diu Challenge Cup R. S. Oh. Mahla Singh, Bahadur 30 
for the best Nili cow Nagar, .Montgomery 

The Sir Chhotu Ram Ohalieugc Sant Slolundar Singh'( Amritsar) lOO 
Cup for the best Ravi bull 

The Sir Sikandar Hayat Ghal- Kahan Singh, Lyalipur . , 50 

lenge Gup for the best Ravi 
cow 


The 'Times of hidia, Bombay 


j'H. E. H. The NiKiuii of Hjniera- 
bad 

The District Board, .Miauwali, 
Punjab 

H. H. The Nawab Sahib of Juna- 
gadh 

Lala Madho Ram, Ohandiwala, 
Amritsar 

fEmpIoyees of the Government 
Cattle li'arm, Rissar 


*11. H. The Nawab of Bhopal . 


BREED CHAMPIONSHIP CUPS 

The Times of India Challenge Usman, Juskani of Rakh .Mohd, 
Cup for the best animal of Pur 
Bhagnari breed 

The Hyderabad Challenge Cu]) Hanmaiilh Rao, Hyderabad- 
for the best animal of Deoni Deecan 
breed 

The Miauwali Diatrict Board Gliulam .Moiid. Chattal (Jheium) 
Challenge Cup for the best 
animal of Dhanni breed 

The Junagadh Cliallcngo Cup Willingdou Cattle Breeding 
for the best animal of Gir Farm, Junagadh 
breed 

The Walker Challenge Cup for Sheo Dan, Dakhia (R(ditak) . 
the best animal of Hariana 
breed 

The Branford Challenge Cup Superinteiidont, (lovernment 
for the best animal of H.i8.sar- Cattle Farm, Hissar 
Hansi breed 

The Bhopal Challenge Cup for Yoiuxua Hussain, Bhopal 
the best animal of Malvi 
breed 

* Cups provided with miniatures, 
t pttps received after the 1940 show. 
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Donor 


BBEED CHAMPIONSHIP CDPS—coHli. 
Cup and Event 


Winner 


*H. H, The Maharaja, of Alwar . Tlie Alwar Challenge Cup for Bhuri, Widow of Ranjit, Alwar 

the best animal of Mewati 
breed 

H. H. The Maharaja of Jodhpur The Jodhpur Challenge Cup Moti Singh, V. Nadbas, Bharat- 

for the best animal of Nagori pux‘ 
breed 

H. H, The Maharaja Holkar of The Holkar Government Chal- Taluka Development Agricul- 
Indore lenge Cup for the best animal tural Association, Jalgaon 

of Nimari breed 

H. H. The Maharaja of Rajpipla The Rajpijda Challenge Gup Pinjrapole Society, Delhi . 

for the best animal of Rath 
breed 

*H. H. The Nawab Ruler Baha- The Bahawalpur Challenge Cup Military Dairy Farm, Feroze- 
dur of Bahawalpur for the best animal of Sahiwal pore Oantt 

breed 

tLt.-CoL C. E. Macguckin, Inspec- The Macguckin Challenge Cup Suleman, Nagana (Rohtak) 
tor, Military Dairy Farm, for tlie best animal of Murrah 
Lahore Gantt breed 

The District Board, Montgomery The Montgomery District Board R.S. Oh. Mahla Singh, Bahadur 
(Punjab) Challenge Cup for the best Nagar (Montgomery) 

animal of Nili breed 

■j’Mr Abdul Munim, Rais-I-Azam, The Walker Munim Challenge Sant Mohindar Singh (Amritsar) 
Member, District Board, Cup for the best animal of 
Batala Ravi breed 


Cash 

Rs. 

100 

100 

100 

100 


H. H. The Maharaja of Dliar 

R. H. The Maharaja of Ratlam 

H. H. The Maharaja Dhiraj of 
Patiala 

H. H. The Maharaja Dhiraj of 
Patiala 

*Lala Ladli Parshad, Rais, Dellii 


•j'H. H. The Maharaja of Bharat- 
pur 

fLala Shankar Lall, Millowner, 
Delhi 


CHAMPIONSHIP CUPS 

The Dhar Cliallenge Cup for the 
best draught tjqre bull 
The Ratlam Challenge Cup for 
the best draught type cow 
The Patiala Challenge Cup foi’ 
the best milch type bull 
The Patiala Challenge Cup for 
the best milch type cow (I) 

Tire Radha Mohan Memorial 
Challenge Cup for the best 
milch type cow (II). Open 
to animals of private breeders 
The Bharatpur Challenge Cup 
for the best general utility 
bull 

The Madan Alohan Lall Chal- 
lenge Cup for the best general 
utility cow 


Karam Ali (Jhelum) . . 125 

Ghulam Mohd. of Ohattal 125 

(Jhelum) 

Livestock Officer in Sind, , , 

Sakrand 

Military Dairy Farm, Feroze- 
pore Gantt 

Nathu Lalji Charity Trust 
Cattle Breeding and Dairy 125 

Farm, Mulund 

The Manager, Northcote Cattle 125 

Farm, Chharodi 

Superintendent, Government 
Cn,ttle Farm, Hissar 


SUPREME (.O-lAMPlONSniP CUPS 


The District Board. Jhelum, 
Punjab 

H. H. The Malraraja Gaekwar of 
Baroda 

H. E. H. The Nizam of Hydera- 
bad 

H. II. The Maharaja Scindia of 
Gwalior 

tH. E. The Viceroy and Governor 
General of India 


The Saidullah Khan Challenge 
C!up for the best Buffalo bull 
in tire Sliow 

The Baroda Challenge Gup for 
the best Buffalo (.'ow in the 
Show 

The Hyderabad Challenge Cujr 
for the best bull in the Show 
The Scindia Challenge Cup for 
the best cow in the Show 
The Marquess of Linlithgow 
Challenge Cup for the best 
animal in the Show 


Military Dairy Farm, b'eroze- 
pore Cantt 

R. S. Ch. Mahla Singh, Baha- 
dur Nagar (Montgomery) 

Livestock Officer in Sind, 
Sakrand 

Military Dairy Farm, Feroze- 
pore Cantt 

Military Dairy Farm, Feroze- 
poro Gantt 


* Cups provided with miniatures. 

I Cups received after the 1940 show. 
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OTHER SPERM L PRIZES 

( Jiip and Event 


•j-The Punja5» tiuoporarivf; f'atilp 'Hih Puujal) Couperalive ('uOk* Ja-iKani pi' Pakh tluhii. 

Hn-odins; Snt'ipty, Aiiinisar Rivedijig Seeiety Pup tor ihe Piu 

Itest 00 \v Inefl by Pooperati vo! 

Pattk Brooding Hooiotk'H in 
India 

Tile f5oni]i:iy Pnwralcljshak I'he Boiahay Pbrn’raklisbak Pinji‘iipi!!t‘ Sin-if'.y, Oidlt!! 
iVTandii AiandiiShkdd lVu'tiie. 

reared and bred in (-iuwshala 
or Pinji’apole 

POMPETITRPN 

.Sir Daiar Singh, Alontgomory Tite Sir Dutar Singh < ’hallongti h^t pi'iu : Atilitary ihiiry I'arni, 
Dairy Karin, M(inig'uruery (Jup lor tlie highest ndik hVriiKopuro Pantj. 

yielding now 

2mi prize : Ch. ShaiKit Molid. 

Khan, Jahania, Multan 

Sr<f prize : Vh. Shauq Mohd. 

Khan, dahania, Mull an 


Rest milking Imilalo row 


R. S, (:ii. Mala Singfi ia'.ssot*, 
Biihaduniagar, J Msfcrh'i. 

Montgomery 


J. R. Patel, Tattle Doalor. The dehajigir Paloi Pliailengo Imperial Dairy InHiitme, 
Karachi (.'up for the highest milk Bangalore 

yielding Ifod Sindhi cow 


IPolaon liimitod, Boiubnv 


STUDENTS’ JUDUTNR PDNTiCST 

iSliiold for the liost ioam of is/ priz ’' ; 'flie Punjab Agrieul- 
id ndent jmlees lurid Pollege, l,,yallpnr, 

{'joain A} 

'4i)d prize : The. Punjab Agrioul- 
tural College. LyalJpur, 
(Team B) 

3rd prise : Imperial Wterinary 
Re.search Iirstitute, iKainagar. 
(Piistgradnale Team) 


:buli.ock cart competition 

The Indian Roatla Congre.s.s , (I) A two-bullock rubber-tyred l,d prize: Phoolo, of Parwar 

cart for the best pair of (Rohtak) 
bullocks 

(II) A single-bulloek rubber- 2nd prize : IL H. The Maharaja 
tyred cart for the bast pair Sahib Bahadur of Bharatpur 
of bullocks 


f Cups received after the 1940 shioW- 





Interested visitors 


1. Gliulam Hasan, Mr M. I. Malik, Mr Tora Baz 
Ilhan, Mr S. G. Roy and m B. N. Handa 


Visitors from the Punjalj envious of Madras, whose 
Ongole cattle are thriving in Brazil 

.'[ PLATE 6; 




•w-'- ■ ■ 


l^holo i^(‘yvicc Co. 


Lady Lloyd distributing the prizes at the Poultry Show 


Photo Service Co. 
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VETERINARY WORK IN THE NORTH-WEST FRONTIER 

PROVINCE 

By M. Abdul Wahid Khan, L, V. P„ P. G. (Mukteswar) 

Vetenmry Assistant Surgeon, Peshawar 


T he Veterinary Department maintains a 
network of 75 hospitals in the North- 
West Frontier Province. Each hospital 
is in the charge of a qualified veterinarian, but 
there are a few hospitals with experienced 
compounders in charge, because local qualified 
veterinarians are not available. This defi- 
ciency, however, is being gradually made up as 
our stipendiary students return duly qualified 
from various veterinary colleges in India. 

Sick animals brought to the hospitals get 
absolutely free treatment. Most of the hos- 
pitals have sufficient accommodation for indoor 
patients as well, and efiorts are being made to 
convert all dispensaries into up-to-date 
hospitals. The hospitals are financed by local 
bodies with grants-in-aid from the provincial 
Government. Besides, there are two outlying 
dispensaries with each hospital, and thus 
veterinary aid is provided for zemindars in 
oven the remote corners of the province. 

Premntmn of contagious diseases 
Every patwari has been given printed cards 
by the Department to use in reporting to the 
nearest civil veterinary hospital the occurrence 
of contagious disease among animals in his 
jurisdiction. On receipt of this information 
the head of the hospital goes to the place of 
outbreak, diagnoses the disease and indents 
serum or vaccine from the provincial veter- 
inary laboratory. It is sent to him without 
the least delay. He then performs preventive 
inoculations and takes other necessary precau- 
tions of segregation and disposal of oases to 
check the outbreak. Where the veterinary 
assistant has any difficulty in the diagnosis 
of the disease, he sends necessary material 
to the provincial veterinary laboratory for 
confirmation of the disease. Preventive in- 
oculations are also performed by the hospitals 
against certain diseases, especially rinderpest 
and hesmorrhagic septicaemia wffiich have 
proved very effective in reducing the number 
and severity of outbreaks, 
o 


Livestock imp'ro'UBment 

Livestock improvement is one of the main 
activities of the Civil Veterinary Department, 
and although the Department aims at the 
improvement of all animals of economic 
importance, its efiorts are primarily directed, 
towards cattle improvement. The method 
of improvement is chiefly that of grading. 
At present there are 425 bulls of approved 
breeds located with interested zemindars of 
the province. The keepers of these bulls are 
known as darindas and they are expected to 
allow free service of the bulls to the cows 
brought to them for Covering. A complete 
record of the coverings and progeny of each 
buH is kept by- the hospital and this is occasion- 
ally checked by the head of the Department 
and certificates are issued to the owners of the 
progeny of subsidy bulls. The same applies 
to sheep, goats, camels and buffaloes as well. 
As for equine breeding, horse and donkey 
stallions are located in eml veterinary hos- 
pitals. Mares and female donkeys in heat 
are brought to the hospitals for covering. A 
covering register is kept by each hospital and 
progeny certificates on printed forms are 
issued to the owners when the animals foal. 
As regards poultry-breeding, the conditions 
are slightly different. A few model poultry 
farms have Been established in civil veterinary 
hospitals-where at present one breed of birds, 
viz. White : Leghorn, is kept. The eggs 
from the birds are given to zemindars at a 
nominal price for hatching and it is the duty 
of the hospital to see that eggs are actually 
hatched. The scheme has been introduced 
only recently and is running quite successfully. 

F e terinavy inves tiga tion 

There is an investigation officer working 
under a scheme financed by the Imperial 
Council of Agricultural Eesearch. His job 
■is to investigate certain disease conditions and 
suggest , practical means to combat , . them. 
He surveys and studies veterinary problems 
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special to local conditions and suggests suitable 
measures to tackle them successfully. He 
lias done some useful work on rinderpest, 
skeep pos and liverfluke diseases, all of w'hieh. 
arc very common in this province. 

Veterinary propaganda has been started 
only very recently. It consists of the following : 

(1) Organisation of demonstration stalls 
at/ cattle fairs, and other important jjublie 


functions. Here departmental charts, photo* 
graphs, specimens, etc., dealing with various 
aspects of animal husbaiidary are arranged in 
an attractive manner- and demonstrated to 
the zemindars. 

(2) Arranging lectures at cattle fairs. 

(3) Broadcasting talks from the All-India 
Eadio . station at Peshawar on the useful 
activities of the Department. ^ 


it 


ORISSA 




By S. Solomon, I.C.S. 
Director of Develo2)7nent, Orissa 


T WO students, one an agricultural oflicer 
in the Departnieut and one recruited 
from outside, have been deputed for 
training in mycology and entomology at tlie 
Imperial Agricultural Eesearch Institute, New 
Delhi, with a view to appointing them 
as Mycologist and Entomologist under the 
Orissa Clovermnent. Another student with a 
British degree has been sent for training in 
horticulture at the LyaUpur College of the 
Punjab University, so that, the Agricultural 
Department might be strengthened by a quali- 
fied horticulturist. 


bull centre and one bull breeding centre were 
added, bringing the total number of centres in 
the province to 44 bull and 5 buffalo-bull 
centres. 

A rather alarming symptom which came to 
light during the quarter was the extensive 
hold tliat tuberculosis and Johiufs disease 
seem to have got on the cattle in the Govern- 
ment Parra at Outtfick, A large number of 
cattle at the farm reacted positive^' to one or 
both of these diseases, posing a serious problem 
to the Barm authorities. 

Prospects /or artificial inseminatioti 






Sugarcane crushing plant 
An interesting experiment has been started 
by demonstrating the orusliing of sugarcane by 
power-crushing plant. Although it is now too 
early to come to any conclusion, regarding the 
results of the scheme, it would seem that the 
idea has caught on and large numbers of culti- 
vators are coming forward to' have their cane 
.converted into. by this process. If the 
scheme proves to be a success, the experiment 
will be extended on cooperative lines. 

On the veterinary side, the Utkal Gomangal 
Sainiti continues to" do good work and there is 
an increasing demand for the service of its 
bulls, a number of hosts to maintain the animals 
coming forward from the interior of the dis- 
. tricts. D uiing the last quarter one new buffalo- 


An officer of the Agricultural Department, 
who will be completing his livestock , training 
at Mukteswar and Izatnagar, is being deputed, 
on his way back to the province, to the Allaha- 
bad Agrieuiturai Institute to study the problem 
of artificial insemination wdiioh, if the cliffioul- 
ties can bo successfully tackled, holds out 
prospects of a more rapid progress in improving 
the breed of cattle in a poor province which 
cannot afford to maintain an unlimited number 
of bulls of good pedigree. 

On the cooperative side, a toliacco growers’ 
production and sales society has been organized 
in the Ganjam district. This is the first 
society of its kind in the province for tobacco, 
and its progress will be watched with in- 
' terest. 
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Goats at Hebbal presented by Her Higbness the Yu varan i of Mysore 


Cross-bred slieep at Hebbal 
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MYSORE 

By M. Vasitdevamurthy, B. Aq. 

Secretary, the Mysore Agf icultural and Experimental Union, Bangalore 


T he operation of tie Pest Act for tie 
control of the coffee stem-borer has 
been extended and . the coffee cess has 
been continued for another ten years, with 
the support of the Eepresentative Assembly 
and the Legislative Council, to finance coffee 
research at Balehonnur. Destruction of in- 
fested coffee bushes to control the coffee stem- 
borer made considerable progress during the 
year. Some idea of the magnitude of the 
work can be gauged from the fact that the 
number of bushes destroyed during 1938-39 
was 3,282,445 and in 193'9-40, 4,25^192. 

The Cigarette Tobacco Safeguarding Act 
came into operation during the year, the most 
important provisions of the Act being the 
licensing of barns and of tobacco nurseries. 
Suitable conditions relating to end selection 
and spraying are insisted upon in the licence 
for tobacco nurseries. 

Beekeeping 

As a result of the demonstration of modern 
methods of beekeeping in several areas in the 
state, a Beekeepers’ Cooperative Society was 
started at Saklespur, as previously reported, 
with substantial support from Government. 
The society has done splendid work within 
six months of its start. It has collected 
7,0001b. of honey for the market. The society 
has a very large membership and clientele. 

Concentrated and extensive work was done 
in the introduction of improyed varieties of 
paddy in all parts of the State. The malnad 
comprising the billy areas of Mysore with 
heavy rainfall contains nearly four lakhs of 
acres under paddy, most of which is purely 
rain«fed. It was all along considered as an 
area of coarse paddy. S 661 — ^a selection from 
GEB 24 fine paddy — ^was introduced into 
the malnad on a very large scale. It has done 
very well. It is therefore proposed to re- 
double efforts to increase the production 
of paddy in the malnad. 


Traetor service- 

Power-farming is becoming popular. The 
Department has purchased two tractors for 
letting them on hire to the ryots, for ploughing 
their fields. In view of the wide popularity of 
these tractors, the Government of Mysore has 
sanctioned the purchase of two more tractors 
during the current year. As the season for 
ploughing is limited in the purely rain-fed areas, 
and as there is scope for ploughing in any 
part of the year in the Irwin Canal area, there 
seems to be infinite scope for extending tbe 
benefits of power-farming to the ryots. 

Local resources 

Owing to the wide adoption of iron ploughs 
the local manufacture of spare parts of improved 
ploughs and of six-tyned cultivators has been 
undertaken by small workshops and village 
blacksmiths. The stoppage of the import of 
German sprayers has given an impetus to the 
manufacture of sprayers locally. It is gratify- 
ing that Messrs Annapurna Cooker Company 
have been able to supply the indents of the 
Department for sprayers. A new resin paste 
has been manufactured by the Government 
Soap Factory as a substitute for casein adhesive 
in the preparation of spraying mixtures. 

Organic manures 

Owing to the cheapness of ammonium 
sulphate (Rs. 6 per cwt.) before the war, 
sugarcane growers had got into the habit of 
using very large quantities for raising heavy 
crops of sugarcane. Ammonium sulphate 
having doubled in price due to the war, experi- 
ments were laid down' to find out how mucli 
of the nitrogen required for the sugarcane 
could he supplied with advantage through 
organic manures. Experiments conducted on 
the subject have clearly proved that to | 
of the nitrogen requirements of sugarcane 
could he supplied in the form of organic manures 
without detriment to the crop and that there 
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is no adyantage in, giyiiig more, than to I- tlie 
nitrogen requirements of cane in the form ot 
animoninna , sulphate. ^ T.he demonstration sec- 
tion of the Department is busy acquainting 
the ryots with the preparation and utiliza- 
tion of compost from sugarcane trash so SvS to 
prepare large quantities of organ,ie niaimre !,e, 
the field. 

Veterinary : seT-mce 

Mysore ranks high in the, list for provision 
of Yotorinary aid to the cattle population. 
There are 82 %mterinary iuspectors, providing 
one veterinary Inspector for every 50.000 
head of cattle. There is an efficient system 
of reporting epidemics. There are nearly 
116 cattle fairs held ail over the state to provide 
facilities to purchasers of Mysore cattle. 

To improve the quality and yield of wool, 
Mysore has been adopting the system of cross- 
breeding of country sheep with the Merino 
for several years. A fresh impetus has been 
given to the work by the Targe flock of pure- 
bred Merino imported by the state. It is a 
matter for gratification that over a doxen 
lambs were born to the pure-bred Merino 
flock at Hebbal and the locally born iambs 
are quite as healthy and more disease^resistant 


th.iii their im|)fsri<*d lairents. To three flock- 
uwners wlio rais*'-! Ihe grade of their 

rieck:'- io ;ibuuf'- Merii'io, llirt'o, pure-hred 

.Mmisio ntni laiobs bnrn at. Ilct>b,u were is-sued 

{I.tat-brei'ilinu ha.- in-ei! i-attiinenced at the 
ibdd.il I'i'.ru! Vv'itls a sriiail tioi'iv of Knglish 
vldi'h wio’r kindly [ti'e.<ented to the 
FciTsi l.»y Idt-r n iulau*,'.'-' the Yuvarani. The 
ihitlid! gmii- ;rre. yieiding about. 'A tb. of milk 
jn-r \hiy. 

In addition to the Ajjainjuir t 'altle-bnieding 
Station whl! a. I'lrengrlj of i.noO cattle, the 
.IlniLSiu- C..ati]e-:iiV'tM'ling Station .started work 
during the \ear with otK) eawki. A large 
number of stud ijuils and si.nd bull calves were 
issued from tdiese farms. 

, The. Hebbal Napier grass, which is a -purely 
rain-fed and drought-r^'ssstant variety, is iu- 
ereasittir in pofuilarity with the ryots and 
has spre.td over itiind reds of acre.?. 

Twelve poultry ‘.letnonstratioii centres were 
working throngliuut. ti>e year. The demand 
for hatehahle egg.s and rliickens has increased 
far beyond the capacity of the 12 centres. 
The fowl population in taudi centre has there- 
fore l>een raised to ItHt so as to meet the de~ 
..'niaiul'fromT.lie public for iiatchable eggs. 



,By ,S. G,hakrabarti; B,A.(Honb.) : , 
Amsimit, Office of tlie 'Dimct&r '.of Agnmlkm^ Assam 


A MJiETlNd was held in Deoemlnw last 
at Shillong to consider severa] schemes 
for the development of the; production 
and marketing of Assam jute. The ilon’hle 
Mauiavi Muiiawwar Aii, Miriistt*!' for Agricul- 
ture, ABsam, presided over the meeting, which 
was attended, by 'Mr I). L. Alazumdar, Beeretary, 
Indian Central Jute Committee ; Mr A. S. 
Low, Senior Marketing Officer, Indian Central 
Jute Committee; Mr S. Gohain, Deputy 
Secretary to the Government of Assam ; Dr B. 
K. Mitra, Director of Agriculture, Assam; 
and Mr L. K. Handique, Senior Marketing 


Oflifaur, As.'^anu Assam Jute, at ]u‘ciient sells 
a.{'. a. lower pik-e than Ihmgai jute because of 
its .^upfto.sf'd inferiority. This stigma on 
A.ssam jute is, iiowevtu-, m>t justified by facts. 
In reality, Asmm ^groduecs some of the finest 
jute that is marlxded in India or abroad. The 
nuicting, therefore, came to tin; unanimous 
decision that thi.s unfounded istigma should be 
removed by means of propaganda, grading 
and systematic marketing. The meeting was 
assured by Mr Low that the disposal of graded 
Assam jute would not at all be difficult. 

With this object in view, the, meeting agreed 
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tliat a grading station should bo established 
in Assam during 1941-42, where the work 
would be carried on through a cooperative 
jute sales society. The meeting also consi- 
dered the possibility of standardising weights 
and measures and in the (jourse of discussion 
the Hon’ble Minister informed the meeting that 
the Government of Assa.ni had under considera- 
tion a bill for standardization of weights and 
measures. In this connection, Mr Mazumdar 
stated that the main, difneulty in the way of 
standardization was the absence of an ade- 
quate supply of a particular metal which was 
required for the manufacture of standard 
balances and weights. 

The Hon’ble Minister also informed the 
meeting that the Government of Assam had 
under its consideration another bill — the Eegu- 
lated Markets Bill — for the establishment of 
regulated markets in Assam. The meeting 
also considered the question of suj)plying 
improved jute seeds to the growers with the 
help of a permanent advance from, the Indian 
Central Jute Committee. After some discus- 
sion it was agreed that the work should be taken 
up on an experimental basis. Lastly, the 
Assam scheme for the establishment of a jute 
research sub-station was considered and it was 
agreed that a revised sob erne should be sub- 
mitted to the Indian Central Jute Committee 
for sanction. 

Tea culture in 1939 

In his report on tea culture in Assam during 
1939, recently published, the Director of 
Agriculture states that owing to the restric- 
tion scheme the general condition of the in- 
dustry improved although the prices obtained 
were not quite up to <?,xpeetation due to the 
outbreak of war, which interfered with the 
export of tea to foreign countries. At the 
close of the year there were 1,326 tea gardens 
in Assam, compared to 1,120 of the previous 
year, of which 396 were owned by Indians. 
The total area under tea decreased fro.ni 
439,134 acres of the previous year to 438,251 
acres. The area plucked decreased from 
402,819 to 402,379 acres and represented 92 
per cent of the total area under tea — as in the 
previous year. The daily average number of 
labourers employed in the tea gardens during 


1939 was 538,294 against 520,932 of the previ- 
ous year. The incidence of the plucked area 
under tea to labour came to ’75 acre per man 
against *77 of the previous year. The total 
outturn of tea in the province during the year 
was 252,347,358 lb. of black and 572,175 lb. 
of green tea against 260,248,898 lb. of black 
and 808,493 lb. of green tea of the previous 
year. The provincial average outturn, of 
manufactured tea per acre decreased from 648 
to 627 lb. 

Crop stibsUtution 

Anmn paddy (deep water paddy), the main- 
stay of the people of the districts of Syihet 
and Cachar, has in recent years become ex- 
tremely precarious owing to recurrence of floods. 
While the Department of Agriculture is carry- 
ing on researches for the evolution of flood- 
resistant varieties of this paddy, steps are 
also being taken for spreading tlie cultivation 
of a substitute crojj — a variety of spring paddy 
(known locally as boro) which is grown on a 
comparatively small area in the districts 
named above. As it is grown during the dry 
mouths its cultivation is restricted to the mar- 
gins of bils (natural depressions which retain 
water even during winter months). Ent 
given adequate irrigation facilities, its cultiva- 
tion can be extended all over the vast aman- 
growing tracts, which at present remain practi- 
cally uncropped once in three years. 

The Department of Agriculture has been 
endeavouring to taclde the irrigation problem 
by employing irrigation pumps. Tlie first 
attempt in this direction was made in 1931 
with an irrigation pump driven by a kerosene 
oil engine, but the trial proved too expensive. 
In 1934, another trial was made with a centri- 
fugal pump driven by a Diesel engine and the 
trial proved very successful and an area of 
300 acres was irrigated at a cost of Rs. 3 per 
acre. Since then, the Department of Agricul- 
ture has been conducting demonstrations 
with pumps of this type and the results have 
been more or less satisfactory. These demons- 
trations will be continued till the cultivators 
are thoroughly convinced that by growing a 
substitute oroj) of boro paddy in aman areas 
with the help of these pumps they can subs- 
tantially improve their lot and escape the 
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miserie.s consequcat on tlie r(‘pourt*fI 
of the aman crop. The .Depuriment li 
made arrangements for the sale of rliese pumps 
through the hire-pnreliase system. The ])u.mp-- 
ing sets are not very costly, laung prici'ii at 
about Rs. 1,500 each, and many ?vemind»rs, 
who own big khamar hml (land unih.-r eultiva- 
tion), (;an easily buy them. Keen the ordinary 
cultivators cun purchase tljem through eo- 
operative societies. 

Livestock imprm-)eMient , 

; livestock improvement work in Assam 
comprises the grading up .of local cattle by 
crossing them with imported cattle of superior 
breeds and , the employment of the cross-bred 
ones in grading up still more locals. These 
operations are conducted in Assam in the 
various Government, cattle-breeding farms, 
iail.,idairies, breeding centres, gracing 

reservcB, through the Ijivestock Improvement 
Association of A.ssam, several munieipalities 
and tea estates and through individuals inter- 
ested in the impro%^ement of animal husbandry. 
An idea of the progress of work in this clirec- 
tion can be gained from the fact that up to 
31 March - 1940, Government breeding bulls 
have served a total number of 25,972 privately 
owned cows and the. staff of the Department 
of Agriculture have castrated more than 
10,000 weedy bulls. This is not an insignificant 
record considering the limited resources of the 
Livestock Section and the fact that livestock 
improvement work was seriously taken up 
in Assam only from the year 1929-30. The 
Livestock Section of the Department has also 
obtained very good results in breeding cattle 
of good physique and cows of high milk yi(?ld. 
At one of its Airms-- the Up])er Shillong Varm 
— from a lierd of 22 cross-bred cows an average 
milk yield of 7,365 lb. per lactation was ob- 
tained from each cow during 1939-40, the 
highest individual yield being 1 1,(562 lb. Re- 
cently, a three-year scheme for animal nutri- 
tion has been sanctioned — to be financed 
jointly by the Imperial Council of Agricultural 


Regearch and the Assam Covt'rnment— and 
work iindf'r rise, .scheme is cxpeotexl to start 

soon. 

Opi-mwi , p ro hi b i t ion 

!ri a Cnv*Trniient resolulion ]Miblished re- 
(*.4‘3n!y. ir rcvt'ahul tlmt us a, result of the 
iiif Mi'iiu ti!.!! oi‘ opiam ]U'(}h!i«ition in Assam 
Ihr mnnber nf o|>!urn p.-tsses Im.s decreased 
Ivuiu 2;hi9l •i'erjiiaiieut fiiul 575 temporary 
at tim beuiraii?yj‘ of tfse year 1939-40 to 1(5,617 
permanent and 2<'i5 temporaTV ar the. close of 
tlte year. Tin* t.eaad monthly ration ha.s also 
come down from 1 1 niaund.s and 38 seers 
to 5,.,inauad.s and 16 seers. The prohibition 
scheme, now i.n operation, provides ■ that all 
opiiiiii shop.s in the ‘included areas’ of th.e 
province will be closed from 1 March ■ 1941 
and opium pas,9es in future will only be 
issued, in. very special cases .strictly on medical 
grounds. It iS' also stated in the re.solutioii 
that ..about ' 40 ^ per • • cent- 'of. tlie adrlicta 
'treated ' iu'. thc' * total:. ■ p.rohibitio'i:i 'area ’ liave 
not" reverted to thc''' opium habit. Tliere 
in no doubt ihai prohibition, in Assam has 
been attended with .'-onie measure, of success, 
but the incaeaso in tbe couHuraption of gmja, 
liquor, and smuggled opium is a disquieting 
feature. In addition to increasing the Excise 
staff, the. Governnieiifc of Assam, .state.s the 
resolution, lias of late approached several 
provincial Governments and states from which 
contraluind opium hs rt?ported to have been 
smuggled into this province with a request 
for a joint conierence to devist* way.s and means 
for cheeking smugglirng. Hut it is felt that 
sustained and effective jiropaganda for creating 
a slvong }iubli«; (qmuou which will denounce 
and discountenance the nefarious trade, of the 
smugglers Ls nece.ssury for the .success of pro- 
liiliitiou. Public help atid cooperation are 
necessary if the cdlecis of a scheme which 
ha.s cost- tile, public a colossal sum in the loss 
of revenue as well as extra expenditure are to 
be stabilized. 
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power-driven pump for irrigating horo paddy in a nearby field 
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SPORT OF STONE-DRAGGING AT : MAHANANDI 

By B. V. Chblapati Rao, G.M.V.G, 

Touring Veterinary Assistant Surgeon, Panyam, Givil Veterinary Dejtartmmt, Madras; 

T he Kumool district (its major portion stone-dragging competition by the Trustee 
being of red,, rooky and black cotton of Mahanandeswara temple at Mahanandi. 
soil), requires heavy animals for agricul- The Touring Veterinary Assistant : Surgeoii, 
tural purposes. The Ongole breed of cattle Nandyal division, conducts the stone-dragging 
is the main breed of cattle in this district, sport at Mahanandi with the assistance of a 
but there are many non-desoript types. committee consisting of important ryots and 

The ryots judge the capacity of the working officials. There is a permanent granite stone 
animals by their strength in pulling massive said to weigh about 3-2 tons. It is rectangular 
stones. This custom has gradually turned in shape and measures 11 ft. 2 in. x 2 ft. 3 in. 
into a sport and prevails in each and every xl ft. 10 in. There is a hole drilled into one 
village. The animals are trained for the sport end of the stone through which a crowbar is 
of stone-dragging and are entered for competi- passed. Chains are connected to the crow- 
tions which are usually held on festive occa- bar and the yoke. 

sions. The time fixed for dragging the stone by a 

Mahanandi is a well-known pilgrim centre pair of bulls so yoked is half an hour and the 
situated in the Nallamalai forest in Nandyal pair of bulls widch pulls the stone for the 
taluka. A large number of pilgrims visit this greatest distance during the allotted time is 
place for the festival (which falls considered to have won the prize. The record 

usually in the month of February). This distance that the stone has been dragged in 
opportunity is availed of by a Committee of half an hour is 211 ft. This occurred in 1939. 
enthusiasts to hold a cattle show in conjunc- This kind of sport is a good test in endurance 
tion with stone-dragging. A gold medal worth and pulling power and is very helpful to the 
one sovereign is presented to the owner of ryots in the matter of selection of their 
the winning pair of bulls every year in the animals. 
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BACTERIAL RING ROT THREAT 

F rom now tin liarvo.;-:!' is (iso best. iRuo 
to detect Oh* cujnjiarnti^oly ricvc brir 
serious disease oi. puiatues iiuown as 
bacterial .ring rot (bacteria] wilt and i'ot). 
Already the disease, lias caused serious lus.-u-s 
ill widely scattered localities in (.'UntHia u.nu 
tlie United States and threatens fuilher damage 
if not successfully coni rolled. Every potato- 
grower should keep a .sharj) look-out for this 
disease, states H. E. Racicot. Associate Plant 
Pathologist, Division of Botany and Plaut 
Patliology, Dominion. Department of Agricul- 
ture. The whoie-hoarted coojieration of every 
grower is essential for the. supiires.'^ioii of this 
serious disea, so. 

As a rule, diseased plants can he ilctec.ted 
only late, in the growing season. Tlu.; symp- 
toms are viuy variable but. the mo.st (diarac,- 
teristic ones are described liy^ li. N. Baeicot 
in a Bcience iScrvice (.’ircuhir which may bi? 
obtained free on request from the l.'hibliirity 
and Extemsion Division, Dominion Dejiurt- 
nient of Agriculture, Ottawa, The fir.st .symp- 
toms are usually' a rolling and wilting of the 
leaves which resemble the condition soiuetimes 
seen, in healthy plants in dry weather. The 
ahected leaves soon lose their normal green 
colour and feel thin and smooth to the touch. 
The whole or part of the leaves turns 3udiow, 
then brown, the alfected part.s eventually' 
dying. 

This necrosis or scorching of the lea%'es, 
which is frequently at the margin, somewha.t 
resembles late blight but occurs only' on the 
leaves of individual sterns, wdiile late blight is 
usually fairly evenly distributed in the held. 
The tips of stalks of the affected leaves wilt, 
while the basal part remains rigid. Even- 
tually' the whole leaf dies. One or mo.re 
stems in a hill may wilt, while the remainder 
appear healthy. The stems that wilt are 
usually more or less stunted. 

The tubers from diseased hills range from 
sound to completely rotten, but generally 
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,s<mc- iif tham shnw (Ju* crumbiv, yellow rot 
n!;ii.my m the region <<f the ring, that ig go 
ch;!nifM,m';.-'f.H‘ ni. the di.'case. iSonio of the 
apfiiu'cmlv .-cmml in here contain the causal 
bm'.rm-ia. It is [m[..erativc that diseased crops 
sliould m.'Vf'r ]i!> H.sed .tor seed ; for not only 
do ihlccied, tul,'>ers produce diseased 

I dam.-, but. iliiw cause, many healthy sets to 
liecome coinaminatetl tluriug the. operations 
of seed-cuning an.l planririg. 

,Lhc mosr nn|)ortant means of control is 
the exciu.sivc. use of disease-free .seed, but 
fuli tis'.fails of what lo do when disease has 
l/cen diseoN'c.rou will lie found in the circular,— 
iVc*'.s- .\ok\ Ikmunon Departnn'iif of Agrkul- 
inre, ('iirKuhi 

♦ 

DO NOT NEGLEtrr GITEUS TREES 

liy b. r. viTv, Frt/if Tti^lniclor 

I N some iusiant'es wlien- cirrus trees have 
faib'ti tf> set a croj.i tte* growers have 
adopi.cd a polic-_r of redmdng or even 
omitl.iitg manuriai applicatious and neglecting 
cs.*-'ential work. W idlii it is admitted that in 
many cases the iimiiicial circumstances of the 
individual make a- reduetiou of e.xp>euditure 
compulsory a.t such times, any' reduction 
effected should bo the smallest possible. 

■Pruit tree.s are the growers' capital — and 
.should be p.re.served, in }ireeisely' tlie .same way 
a.s any other capital investment, by' regular 
expenditure on ma into .nance. Irregular main- 
tenance e.an.se.H produetion to become more 
costly. 

Thti fact i lutt a tree has failed to set a crop, 
as many luive done thi.s season, i,s no reason 
why' that tree should be starved or neglected. 
The starved tree nnvy quite coucinvably bear 
a crop next season, but in domg so will be 
forced to draw heavily on it.s reserve.s of 
energy'. Such a tree then becomes a much 
easier prey to parasites and root diseases if 
seasonal conditions are adverse. On the other 
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hand, the tree that is cared for in its off season 
will also produce a crop in the following year, 
and, having reserves well built up, is better 
able to withstand any adverse conditions that 
may be met with. Loss of capital is thus 
avoided to that extent. 

Resmlitig helps 

Resoiling helps greatly in maintaining vigour, 
and is essential to best results in our shallow- 
soil districts, while in areas having deeper 
soils much benefit can often be derived from 
this operation also, depending on whether the 
trees have developed a deep-rooting sj^^stem or 
not. In the majority of coastal soils the Rough 
Lemon stock develops roots very close to the 
surface. Resoiling can often be carried out 
when finance prevents a normal expenditure on 
fertilizers, 

The benefits from the addition of new soil 
largely result from its humus content, therefore 
virgin surface soil is to be preferred. Avoid 
as far as possible the clay and gravel subsoils 
which Contain little material likely to encour- 
age root growth. Do not tip the soil under 
the trees so as to raise the soil in contact with 
the butt or to place the trees on mounds. 
Collar rots flourish when the soil covers the 
union of stock and scion, while mounds tend 
to dry out rapidly. 

Keep the butt of the tree clear of soil where 
possible, and if the soil is also removed so as 
to expose the roots at the point of union with 
the trunk, so much the better. In land in- 
fected by Armillaria root-rot this treatment 
will materially extend the lives of the trees. 
To many it will seem that the uncovering of 
the root crown will retard growth, but, except 
in very young trees, this is incorrect . — The 
Agricultural Gazette of New South Wales, 
Vol. LI, Part 12, December 1940 

FOOD COLOURS * 

I T is well known that the appearance of 
some foodstuffs is improved by the addi- 
tion of colouring material, provided the 
colour added is suitable both in shade and 
amount. An excessive amount of added 
colour or the use of unsuitable shades will 
result on the other hand in an unattractive 
appearance. 
n 


The addition of colouring agents to foods 
is subject to regulations based on the Food 
and Drugs Act, a Dominion statute, in order 
to provide control of both the amounts and 
kinds of food colours that may be used in 
Canada. In the laboratories of the Division 
of Chemistry, Science Service, Dominion De- 
partment of Agriculture, the analysis of many 
hundreds of samples of food materials yearly 
from packing houses and canneries, includes 
an examination for added colour, states C. E. 
Allan, Associate Chemist. 

Colouring matters may be of mineral origin 
or extracted from vegetable material, but th(5 
quantity of both classes employed as food 
colours is exceeded by artificial colours manu- 
factured from coal tar and derivatives. 

Formerly, mineral pigments such as salts of 
copper, arsenic, zinc, and barium, as well as 
chalk and yellow ochre, were added to foods. 
This practice went out of date with the advent 
of pure food laws and is today but rarely 
attempted. The use of copper or copper 
compounds for colouring fruit and vegetable 
products is specifically prohibited. 

There are available a number of naturally 
occurring colours that are harmless and whick 
may be added to certain foodstuffs. Veget- 
able colours include beetroot (red) ; safflower 
(red) ; Saffron (orange-yellow); brazil wood 
(orange) ; annatto (yellow) ; turmeric (yellow) ; 
chlorophyll (green) ; and logwood (red). This 
list is by no means complete but includes 
most of the colours of this type usually em- 
ployed. 

Caramel, which is burnt sugar, may be 
used to give shades of colour varying from 
straw colour to dark brown. 

Coohineal, obtained from the insect Coccus 
cacti, provides scarlet and crimson colours, 
and may be used in foods. 

The colours enumerated, as well as certain 
selected dyestuffs, may be added to certain 
foods up to a maximum of 1 pai-t of colour 
to 3,500 parts of food material. No colouring 
whatever may be added to meat and meat 
products, vanilla extract, spirit vinegar or 
blended vinegar containing spirit vinegar. 

There are literally hundreds of coal tar 
dyes known and manufactured. The water 
soluble varieties axe most readily adaptable 
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BACTERIAL RING ROT THREAT 

F rom bow till harvest is the best time 
to detect the eomparutivety new but 
serious disease of potatoes known as 
bacterial ring rot (bacterial wilt and rot). 
Already the disease has caused serious losses 
in widely scattered localities in Canaila and 
the United States and threatens further dainagfj 
if not successfully controlled. Every potato- 
grower should kce£> a sharp look-out for this 
disease, states H. N. Racicot, Associate Plant 
Pathologist, Division of Botany and Plant 
Pathology, Dominion Department of Agricid- 
ture. The whole-hearted cooperation of every 
grower is essential for the suppression of this 
serious disease. 

As a rule, diseased plants can be detected 
only late in the growing season. The symp- 
toms are very variable hub the most charac- 
teristic ones are described by II. N. Racicot 
in a Science Service Circular which may })o 
obtained free on request from the Publicity 
and Extension Division, Dominion Depart- 
ment of Agriculture, Ottawa. The first symp- 
toms are usually a rolling and wilting of the 
leaves which resemble the condition sometimes 
seen in healthy plants in dry weather. The 
affected leaves soon lose their normal green 
colour and feel thin and smooth to the touch. 
The whole or part of the leaves turns yellow, 
then brown, the aifec/tod parts eventually 
dying. 

This necrosis or scorching of the leaves, 
which is frequently at the margin, somewhat 
resembles late blight but occurs only on the 
leaves of individual stems, while late blight is 
usually fairly evenly distributed in the field. 
The tips of stalks of the affected leaves wilt, 
while the basal part remains rigid. Even- 
tually the whole leaf dies. One or more 
stems ill a hill may wilt, while the remainder 
appear healthy. The stems that wilt are 
usually more or less stunted. 

The tubers from diseased hills range from 
sound to completely rotten, but generally 


some of them show the crumbly, yellow rot, 
mainly in the region of the ring, tlmr i.< f,o 
characteristic of t]o.‘. (Ii.sc;ise. Sr.nw of tie; 
apparently sound tuljtu's contain the causal 
bacteria. It is imperative that uiscaHed crojjs 
should ncvc.r be usctl for serd : for not only 
do slightly infected tubers produce disc.i.sed 
plauTs, but they cause many healthy sets to 
become contaminated during riie. (iperations 
of seed-ent 1 iug and planting. 

The. must important means of control is 
the exclusive tise of disease-free seed, hut 
full details of what to do 'when disea.se lia.s 
been discovered will be foumi iti the circular. — 
Press iS'ote, J)o})ii)iio)i Deikirinu'^d of A(/rii:ul- 
ture., Canada 


DO NOT NEGLECT CITRUS TREES 

By E. C. Levvit, frail fmfeuafor 

I N some instances where (dtrus trees have 
failed to set a crop the growers have 
adopted a policy of reducing or even 
omitting manurial applications and nt\glecting 
essential work. While it is admitted that in 
many cases the financial ciicumatanees of the 
individual make a, reduction of expenditure 
compulsory at such times, ain' reduction 
efiected should be the smallest po.ssible. 

Fruit trees are the growers’ capital — and 
should be prcserv<'.d in precisely the same way 
as any other' capital investme-nt, by regular 
expenditure on maintenance. Irregular main- 
tenance causes production to be.come more 
costly. ■ 

The fact that a tree has failed to set a eroj>, 
as many have done this soaBon, is no riuiHon 
why that tree should be starved or neglected. 
Tlie starved tree may quite coneeivahiy bear 
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hand, the tree that is oared for in. its oif season 
will also produce a crop in the following year, 
and, having reserves well built up, is- better 
able to withstand any adverse conditions that 
may be met with. Loss of capital is t-hns 
avoided to that extent. ; 


MesoUitiff helps partment of Agriculture, the analysis of many 

Resoiling helps greatly in maiii taming vigoux, hundreds of samples of food materials yearly 
and is essential to best results in our shallow" from. p>acking houses and canneries, includes 
soil districts, while in areas having deeper an examinatioii for added colour, states C. B. 
soils much benefit Can often be derived from Allan, Associate Chemist, 
this operation also, depending on ■whether the Colouring matters may be of mineral origin 
trees have developed a deep-rooting system or or extracted from vegetable material, but the 
not. In the majority of coastal soils the Rough quantity of both classes employed as food 
Lemon stock develops roots very close to the colours is exceeded by artificiab colours manu- 
siirface. Resoiling can often be carried out factiired from coal tar and derivatives, 
when finance prevents a normal expenditure on Formerly, mineral pigments such as salts of 
fertilizers. - copper, arsenic, zinc, and barium, as well as 

The benefits from the addition of new soil chalk and yellow ochre, were added to foods, 
largely result from its humus content, therefore This practice went out of date with the advent 
virgin surface soil is to be preferred. Avoid of pure food laws and is today but rarely 

as far as possible the clay and gravel subsoils attempted, The use of copper or copper 

which contain little material likely to encoiir- compounds for colouring fruit and vegetable 

age root growth. Do not tip the soil under products is specifically prohibited, 

the trees so as to raise the soil in contact with There are available a number of naturally 

the butt or to place the trees on mounds, occurring colours that are harmless and which 

Collar rots flourish when the soil covers the may be added to certain foodstuffs. Veget- 

union of stock and scion, while mounds tend able colours include beetroot (red) ; safflower 

to dry out rapidly. (red) ; Saffron (orange-yellow) ; brazil wood 

Keep the butt of the tree clear of soil where (orange) ; annatto (yellow) ; turmeric (yellow) ; 
possible, and if the soil is also removed so as chlorophyll (green) ; and logwood (red). This 
to exjjose the roots at the point of union with list is by no means complete but includes 
the trunk, so much the better. In land in- most of the colours of this type usuafly em- 
fected by Armillaria root-rot this treatment ployed. 

will materially extend the lives of the trees. Caramel, which is burnt sugar, may be 
To many it will seem that the uncovering of used to give shades of colour varying from 
the root crown will retard growth, but, except straw colour to dark brown, 
in very young trees, this is incorrect.' — iTAe Cochineal, obtained from the insect Ooccms 

Agricultural Gazette of New South Wales, provides scarlet and crimson colours, 

Vol. LI, Dart 12, December 1940 and may be used in foods. 

,jc% The colours enumerated, as well as certain 

FOOD COLOURS selected dyestuffs, may be added to certain 

I T is well known that the appearance of foods up to a maximum of 1 part of colour 
some foodstuffs is improved by the addi- to 3,500 parts of food material. No colouring 
tion of colouring material, provided the whatever may be added to meat and meat 
colour added is suitable both in shade and products, vanilla extract, spirit vinegar or 
amount. An excessive amount of added blended vinegar containing spirit vinegar, 
colour or the use of unsuitable shades will There are literally hundreds of coal tar 
result on the other hand in an unattractive dyes known and manufactured. The water 
appearance, soluble varieties are most readily adaptable 
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tested recipes 

T/ie Peach Basket 

■*■ tasty disbes i rariety o( 

cioUB Canadian fruit p! f’"™*’’® h this Ins- 
long bean a ^ '>“® 

hoiling water to loosi^fc ^info^ 
mg. lo. prevent discoloration r? 
a tbm syrup or into 'a weak brte"^' 
cue teaspoon salt in ^ ^ solution— 

Serve well chilled. Brown 

nre an interesting flavonrTtabStto*'^ 


■ Fruit salads featuring poai’Jies ■„.,j , 

with a ereani drus-dny, ofTer ..ru., t' " 
WMation.s. IVsch snort, ado,, wi, hi, 
with a plain eab, (,as„. „,. V'“"l® 

mixture, is anoth,,,. f, 

menus. , Serve this with 
whipped cream, .llertn,,,,,.'’ ' ’r'i ,"‘'’‘ 
peaches have a vnv'f^^ L ** 

there are maiiv Mrtv- r'l^ “PP“waaoe, and 

_ iiiuny tasty dishes calling' tei. , i i 
peaches. BecinAti fya,. c -‘““Uo loi cooked 

i^ocAi/erS^ 

egg whites ■ 

1 cup .tine white sugar 
I teaspoon vanilla " 

Beat whites until stiff 4 f|,i , 

gradually. Add flavour^ 

spoons or a pastry tube into 
sheet covered wffK i utsts on a, eookv 

260«F for BO to m 1“P“' “"k® “ 

roi ou to 60 minutes, Eii! ixnfi, d- i 

peaches and top with whbned , r 
cream, oteam or ice 

dead Tarts 

I” STr s; gj. 1. ». 

whipped cream "'“S' «™h with 

Peaeh Gobbler 

2 cups sliced peaches 
f egg, well beaten 
t cup brown sugar 

2 tablespoons butter 
Baking pow'der biscuit 

cg& sugar and peaches Ph,. • 
buttered baking dish aVo ^ i-* f 
Cover with biscclf P i 
(460° F,}. ^ iu hot oven 

Peach Tapioca 

i cup quick-cooldng tapioca 
Ji cups boiling water 
t teaspoon salt 
3 cupa peaches 
j' cup sugar 

wate “srjt fn?!r t“'"' ‘‘“'“s 

*3orbed the wter SpLSf’l ‘“r® 

“gar and add to tapioca ckftffl ; 
is transparent. Serve wiih ^ tapioca 
cream. ™ sugar and thin 
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Peach. Upside-Down Cake 


I oup boiling water 
I Clip sKortening 
1 cup molasses 
, 2| cups flour 
1| teaspoons ground ginger 
■ 1 teaspoon >soda 

teaspoon salt . 

, I teaspoon ciimamon * 

I cup peaches 
Half peaches 

Melt shorteniiig in boiling water. Add 
molasses. Mis flour, ginger, soda, salt and 
oinnaraon together, and sift thoroughly. Gra- 
dually beat flour mixture into liquid. Beat 
until smooth. Peel and halve peaches and 
arrange in bottom of baking dish. Sprinkle 
with sugar. Pour gingerbread mixture over 
peaches. Bake 50 minutes in a moderate oven 
(350“F.). — Press Note, Domimon Department of 
Agrieulture, Canada 


RAM GRADING SERVICE 

F or a number of years breeders of pure- 
bred sheep have requested the grading 
of their rams so that the purchaser 


wqMd buy according to grade. This service is 
again offered free of charge by the Domimon 
Department of Agriculture. 

The ram grading policy has already clone a 
great deal to eliminate the poor pure-bred. 
It is still necessary, and in war time parti- 
cularly, that the general quality of sheep flocks 
should be maintained on a high level and 
further improvement effected. 

. Since a large percentage of r.ims purchased 
for breeding purposes in Canada are Ijought as 
lambs, breeders will realize the importance of 
growth and early maturity in order that their 
stock is well developed and in good condition 
for the breeding season. It is hoped to have 
the work done earlier this year in order that 
the lists of graded rams may be available to 
prospective buyers as early in the fall as 
possible. 

The Ram Premium Policy has been discon- 
tinued. However, in view of the fact that 
over a period of years rams have been bought 
on grade by sheep raisers already established, 
and it is anticipated, as a result of new interest 
in sheep raising, many other farmers who have 
the facilities of feed and housing will be buying 
a flock of sheep and consequently need a pure- 
bred ram, there will again be a demand for 
graded rams.— Press Note, Dominion Depart- 
ment of Agf ieulture, Canada 
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Tested recipes 

TAe Peaeft Basfcef 

^ W disheVmfd. .T"*" ™"oty of 
cioueOauadian W p! 

long been a fa^^te dt ! l">ve 

snnier SeeMon, Martet4 d’‘° 

Department of Aariculfnr! ® Dominion 

tions for serving this popuiafS?^'^" 

J^oiiing water ^-to 

. To prevent Peel- 

-i tlim syrup or into a weak brir^ 
one teaspoon salt to one nni^ f solution— 

Serve well ebilled. Brown ^ 

0- an intereeting 


^_Friiit „ saiacls featuring peaclies and .,enrr.rl 

variation.,. Peacb .dmkeafoV uSh .7 i* 

witll a plain cake liaae or w tl, ' ; , '‘'^® 

fflixture. ia another fav’onrit,, f .r “l-rt ,, 

me.nus. Serve this with a .rene«,-,„ .f ^ summer 
whipped cream '¥or’ amount of 

waehe« , •"oimgiie nesfe filled with 
pcdcutM have a verv festive •'inno.',,.-- ’ 

there are many taetri)i,,fa f”f 

>>eae.«4r' 

■i egg whites 
1 cup fine white sugar 

■ff teaspoon vanilk '■ 

Beat whites until stiff Add 

gradually. Add flavouring. ‘ sLpn^h 7 '^’ 

tpoone a pastry tube into nert 1 7” 

sheet covered wli-h n, cn a cooky 

260°P. for 50 tn m paper. Bake ah 

A. 101 00 to bO minutes. Pin . 1 ; 

peaches and top with whiDoed ! . ! 
cream. ^ ^ citam or ice 

Peae/i Tarts 

•»ttom*or: Stir r “ 

that has been poached in i V ^ 
minutes on top of the jT"? 

whipped cream. ^'^awiish with 

Peach Cobbler 

2 cups sliced peaches 

t egg, well beaten 

1 cup brown sugar 

2 tablespoons butter 

-Baking powder biscuit 

teter:fba\r il '’1^ ^ 

Cover with biscidtd d°‘ with butter. 

(4S0- p.). ‘ ''““I hake in hot oven 

Peach Tapioca 

cup quickmooking tapioca 
cups boding water ^ 
f teaspoon salt 
3 cups peaches 
f cup sugar 

waLlndlit frioo^®'-, '’“1“8 

absorbed the water q ^''R«cca has 

fugar and add to taniorl^^^ ? peaches with 
. 18 transparent. Serve with tapioca 

cream. sugar and thin 
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Peaeh Upside-Down OaM 
: I cup boiling water 
I* cup sliortening 
1 cup molasses 
2| cups tour 

, 1 1" teaspoons groimd ginger, . 

1 teaspoon soda 
teaspoon 'salt . 

I teaspoon cinnamon ’ 

-I cup peacbea 
Half peaches 

Melt shortening in boiling water. Add 
molasses. Mix flour, ginger, soda, salt and 
cinnamon together, and sift thoroughly. Gra- 
dually beat flour mixture into liquid. Beat 
until smooth. Peel and halve peaches and 
arrange, in bottom of baking dLsh. Sprinkle 
with sugar. Pour gingerbread mixture over 
peaches. Bake 50 minutes in a moderate oven 
(350°F.). —fVm Note, Dominion Department of 
AgrmiUure, Canada 


RAM GRADING SERVICE 

F or a number of years breeders of pure- 
bred sheep have requested the grading 
of their rams so that the purchaser 
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boiling 


would buy according to grade. This service is 
again offered free of charge by the Dominion 
Department of Agriculture. 

The ram grading policy has already done a 
great deal to eliminate the poor pure-bred. 
It is still neces.sary, and , in war time partb 
culariy, that the general quality of sheep flocks 
should be maintained on a high level and 
further improvement effected. 

. Since a large percentage of rams purchased 
for breeding purposes in Canada are bought as 
lambs, breeders will realize the importance of 
growth and early maturity in order that their 
stock is well developed and in good condition 
for the breeding season. It is hoped to have 
the work done earlier this year in order that 
the lists of graded rams may be available to 
prospective buyers as early in the fall as 
possible. 

The Ram Premium Policy has been discon- 
tinued. However, in view of the fact that 
over a period of years rams have been bought 
on grade by sheep raisers already established, 
and it is anticipated, as a result of new interest 
in sheep raising, many other farmers who have 
the facilities of feed and , housing will be buying 
a flock of sheep and consequently need a pure- 
bred ram, there will again be a demand for 
graded rams. — Press Note, Dominion Depart- 
meM of Agriciilturei Canada 
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Diseases of the Pl^ and its Husbaadry 
By David J. Acthony, M.’R.C.V.S., D.Y.S.M. 
(Viet.) (Bailiiore, Tindali and Cox, 1940, 
pp. xi -|~ 272, 48 illus., 10s. 6d.) 

M r Anthony’s liook fills a long-felt 
need for an antlioritative book in 
Englisli dealing Avitli the pig from a 
veterinary aspect. 

Excellent descriptions are given of the 
various ‘diseases of pigs and in several instances 
the illnst rations of the lesions should enable 
one to recognise the disease condition as it 
occurs in the aSected animal. Eight chapters 
are devoted to the description of the diseases. 
One chapter deals with diseases scheduled in 
Great Britain, via. anthrax, foot-and-mouth 
disease, swine fever and rabies ; the next one 
with nott-scheduled constitutional diseases 
which include the remaining bacterial and virus 
diseases and protozoan infections ; and another 
with deficiency diseases caused by the lack of 
minerals and vitamins. Four chapters are 
taken up by local diseases which include 
diseases of the digestive, urino-genital, respira- 
tory, circulatory, nervous and cutaneous sys- 
tems. Dental diseases also find a place 
amongst these diseases. The last chapter in 
this series is devoted to diseases caused by 
ecto- and endo-parasites. Allections result- 
ing from infestation with arthropoda (flies, lice, 
ticks and mites), trematoda (flukes), cestoda 
(tape-worms), nematoda (round-warms) and 
acunthocephala (thorny-headed worms) are all 
described and a complete list of these parasites 
and the methods of examining them and their 
ova for identification are also given. The last 
chapter of the book deals with mineral and 
organic poisons, poisonous plants and food- 
stuffs, which may cause trouble in pigs, and 
also contains a description of anaphylactic 
shock as it occurs in pigs. 

Though the description of diseases and their 
control form the bulk of the book, due promi- 
nence is also given to pig husbandry, e.g. 
chapters are devoted to a description of various 
breeds, their housing and. management, breed- 
216 


ing, fcodijig, dcuiitioii and ageing, signs of 
health, restruiul a?nl handling, inarket renuirc- 
ments, etc. This i.s all t<> ihe gifod, for it is 
now clearly realized that in ikc control of 
diseases of animals, ilicir husbandry ratn-t also 
be the subject of study atal ]sractice. 

The field (‘overed In tin^ puitlication is rliu.s 
wide and c<tiupr«.du‘!isict‘. It is at tractivcly 
printed and bon ml and eontaiti.s a va.sr store 
of practical information. .Here in Endia, people 
are beginning to realize ihe potent iaJities iff 
this industry, which yi<dds most profitable 
returns, and we can warmly recommend the 
book to veterinarians who have to deal wfith 
■■pigs, 'to pig' breeders and to otliers interested 
in this industry. [R. L, K,] 

■ ^ ilS 

:Boille8s .Culture Slmpliiecl, . 

By"' Ai.bx,, ''Laurie,. Profegsiir.'''Of Florimiiture,'' 
O.hio ,, State ' Dniversifcy (Mc(T.raw-Hili Book , 
.Company, ' Inc.,. .' London,' , 1940, ' pp, 202,.. 

m. QdS ■ ■ 

T he '. idea 'Of . ‘ .soilless' ' eultuxe ’ or.".' the 
growing of plants with the direct 'aitpliea-' 
cation of nutrient chemicals ifi media 
other than the soil conforms itself to the 
present day mood of the West for shortening 
everything.". Although soilless , culture has dong.' , 
been known to the' plant , .physiologists,' , the 
'movement to . conimereialize the technique "'is' 
only of very recent origin. Tn a 'country where . 
the pressure on the land is enormous and the; 
"climatic conditions ' adverse to the production 
of vegetables and flowers all the year round, 
nothing could be more alluring than the idea 
of doing away in the urban areas with t:hc 
usual methods of growing plants in tlu^ soil 
by devising a short cut which would assure a 
steady and unfailing supply of fresh flower.s 
and table dainties, raised in small receptacles 
within the four walls of the hons<-i, at a (.'ost 
which is almost negligible. 

Unfortunate^ for the cause of science and 
commerce wide publicity to such wishful think- 
ing in certain pseudo-scientific quarters has 
caused much bewilderment to the layman 




pagaiida tlie whole subject of soilless culture discussion of crop grown without mil m but an 
Has assumed a colour much too bright— like application of these same principles.’ Tiiia 
the rainbow effect on a soap bubble. Un- really forms the quintessence of what is popu- 
doubtedly the technique of soilless culture larly regarded as soilless culture. The deve- 
which still is in its infancy holds out a very lopment of a correct technique can only be 
bright prospect of develoiung into an ideal possible if the methods employed are based 
which is now being aimed at by many. Much on the fundamental facts so far kno^ to 
circumspection is, however, needed in order science regarding the dynamics of plant growth, 
to save the child from a premature death The chapters on the general functions of soils 
through excessive zeal displayed by its more and manures, nutrient deficiency symptoms 
ardent followers. When the whole subject has and the general mechanism of the growth of 
been going rapidly down a precipice the pub- plants in soils have been ^vritten very carefully, 
lications on soilless culture within the last year and the language being simple and attractive, 
or two by experts like Professors Ellis, Swaney the subject-matter cannot but appeal to the 
and Laurie have been very useful as brakes average layman as well as the student of agri- 
by enabling the public to sift the chaff from culture. 

the wheat of truth. In the last four chapters the author has 

Prof. Laurie, a well-known expert in this given all the relevant information on the 
subject, has done a great service to the scientist subject of soilless culture for the use of the 
as well as the layman by writing a book in horticulturist and amateur gardener, 
such a lucid manner. The proper under- In discussing the possibility of growing plants 
standing of the factors underlying the technique in sand, water and gravel, Prof. Laurie has 
of soilless culture is what is urgently needed very clearly brought out two things, viz. facts 
rather than holding out to the public a fan- as they are at present known and the lines on 
tastic vision of untold wealth and gain, which the technique . in each case could be 
Prof. Laurie has helped very much in setting developed as a result of further researches, 
up the proper balance between the scientific In the last cliapter on soilless gardening for 
and commercial aspects of soilless culture, the amateur a complete account has been 
and has presented to the public solid facts given of all the methods which could be used 
as they are at present known and which could with advantage by floriculturists interested 
be supported on strictly scientific principles, in the subject. 

In short, the facts regarding soilless culture Prof. Laurie has already earned fame for 
have been told frankly, but in a way which himself as a floriculturist and it is, therefore, 
is boimd to stimulate much thoughtful research natural that he should handle the subject of 
on the right lines. The author has very pro- soilless culture with a distinctly fioricultural 
perly treated in detail the scientific aspects bias. Although the principles would very 
of growing plants in a general way. The book likely remain the same, it is difficult to 
can indeed be entitled ‘ How Plants Grow ’ foresee at the present moment the extent to 
rather than ‘ Soilless Culture ’. which they could be applied to raising ordinary 

Out of a total of 191 pages containing the crops, vegetables or fruits. This is a point 
whole text as many as 103 pages are devoted which can only he cleared up by further 
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6 in. apart 192 plants may be grown to 
maturity. On tbis calculation approximately 
87,000 plants may be grown per acre. This 
may sound very optimistic and to counteract 
this I must repeat that the large percentage 
of failure in growing Ipecacuanha must be 
taken into aoooiint. 

The best period to take cuttings of Ipeca- 
cuanha is May and June in lower Burma. The 
cuttings wall be rooted and ready to be planted 
out in October of the same year. The best 
site for nurseries is an alluvial flat through 
which is running a perennial water supply. 


the 4th. January, 1924 and was registered by 
the American Jersey Cattle Club as Passport's 
Jap, No. 253, 799. He died at Allahabad on 
the 29th September, 1940 at the age of 16 
years, 8 months and 26 days. 

Passport’s Jap survived four attacks of foot- 
and-mouth disease during bis 15 years and 
10-| months in India. He failed to contract 
the disease on at least two other occasions 
when it was in the Institute herd. Surviving 
him are 28 daughters from, pure Red Sindhi 
dams. These daughters average 4,752 lb. of 
milk each lactation with an average calving 
interval of 395 days as compared to their 
Red Sindhi dams with averages of only 1,956 
lb. of milk and of 406 days calving interval. 
The Institute claims that Passport’s Jap was 
Jersey bull from the the oldest bovine in India of which there is an 
leredith, Delaware accurate record, but we would welcome con- 
s bull was born on firming evidence to the contrary. 


MGlPC3—M~m.l-lS4r-~l4-4l— 1,800. 
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ISSUED BY 

THE IMPERIAL COUNCIL OF AGRICULTURAL RESEARCH 


CENTRAL HERD BOOKS FOR INDIAN DAIRY BREEDS 


wlxich, pedigree registration and milk recording 
have made the most rapid strides. 

The Imperial Council of Agricultural 
Research long since realized the value of 
pedigree registration and milk recording, and 
in one form or another the subject has found 
a place on the agenda of almost every meeting 
organized by the Council. Yarious sti^ps have 
also been taken to popularize and promote 
registration and recording. The several studies 
of milk production data, publication of milk 
records, introduction of uniformity in recoi'd- 
ing by the free distribution of standard forms, 
the periodical checking of milk records, the 
financing of schemes for the establishment of 
milk recording units in breeding areas in the 
villages, the publication of definitions of 
recognized breeds and the descriptions with 
photographs of other important types are some 
of the steps taken in this direction. 

Early in 1936 it was decided by the Council 
that Central Herd Books should be establislied 
at New Delhi and maintained by the Animal 
Husbandry Bureau of the Council in re.spect 
of milch breeds of all-India importance. The 
es.sential preliminary step in the esta])lish- 
ment of Herd Books is an {luthoritativc defini- 
tion of the eharfi,cteristie.s of the breeds chosen 
for registration and tho.se to which attention 
Avas primarily directed were Cir, Kankrej, 
Ongole, Sahiwal, Red Sindhi and Hariana 
cattle and Murrah buffaloes. For this purpose 
conveners were appointed, meetings of breeders 
were arranged in the home ' of these breeds, 
and in consultation with them the conveners 
drew up a schedule of point.s in respect of 
each breed, These we?e scrutinized by an 


‘ T 1 is vital, to the success ot these 
I endea\murs (distribution of bulls) that 
adequate records should be kept of the 
progeny of approA^ed sires, so that a sustained 
effoi.‘t may be made to secure that, by due care 
in sub.sequent matings, the improved strain 
may be u.sed to the be.st purpose for rai.smg 
the general level of the breed. The ultimate 
siiceeufi of all our efforU towards breed improve- 
ment is entirely dependent upon the nmintenance 
of sufficient and, anrurnte. records. Without 
.such recording of pedigree and performance, 
the impulse Avill wane, and such improvement 
as may already have' been obtained wall be 
irretrieA’ably lost in the vast aggregate of 
India’s cattle population.’ 

These words of His Excellency the Viceroy 
at the first meeting of the All-India Cattle 
ShoAA’" Society are based upon the uniA^ersally 
recognized fact that registration and record- 
ing constitute the corner-stone on AAdiich a 
successful cattle-breeding industry must be: 
built lip. If one examines the hi.story of 
man’.s exploitation of livestock and the ca'oIu- 
tion of high-grade cattle in adA’a,nced liAnstock 
countries of the Avorld, it will be found that 
progre.ss in the cattle-breeding industry was 
halting and sIoav till about the middle of the 
nineteenth century, when the modern ty])e 
of Herd Book began to appear. Once tlii.s 
appearpfl and its A'alue was recognized, it grew 
in jiopularity and dcA'elopment wus rapid, both 
in the cattle-breeding industry and in the raoAm- 
ment for registration and recording. These 
haA"e acted and reacted on each other, and 
it is clear that the X53.ee of cattle improAfe- 
ment has been quickest in those countries iri 
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appropriate committee and piildisTted ))y Ihe 
Coimeil in iti38 a? !\lisc{-.!laneons Bulled iti 
No. 27. The next step was the pn*pai-a1kai 
of rules and reguiatioii.s for the maintenance and 
operation of Herd Books, wkicli wen* drawn 
lip with a coveririfr note explaining tlie s(‘ope of 
the Herd Biioks, the jiroeediiro to he hdlowed 
in applying for registration and the. local 
organization necessary for the work. These 
propo.salsj with the eoniineiit.s of tin' provincial 
Gorernnie-nts thereon, were placed hefore the 
Advisory Boai'd of the Council in NovenilaT 
1940 and were, approved by them, so that it 
may bo said that Ckntral Herd Books for 
Indian cattle havt' now been e.staldislied. 

The necessary forms are being printed, and 
as .soon as these are received from the press 
the Council will be in a position to entertain 
application.s in respect of the Bahiwal, Bindhi 
and Hariana breeihs of cattle and tlio Murrah 
breed of bnft'aloe.s, to which it is j>ro])Osed to 
restrict the .scheme for the pro.sent. Provincial 
Governments liavo heen informed accordingly 
and requested to register with the Cmmci! in 
the meanwhile the ay, stem of marking in vogue 
in their re.spectivo areas and farms. Accord- 
ing to the Herd Book rules no application 
can he eutertaiued unless the .systenns of mark- 


ing -rolopif'd by breedor.s have bet'u previously 
regisfered. 

Briefly .‘-lafed, any person who owns or 
luwds stock of any of The. four brcfsls men- 
lioiK-d Call aiqily for r* 'gist ration in I’rspeci of 
animals which coiipiriii ro tie* dt'tinitions laid 
down in '.Miscellanemm Itnlletin No. 27 and 
wliicli saTisfv flic minimum milk yif.ld quali- 
fications pn'seribed in the rules. The.-e milk 
yield qualitlealions are ; d.iMld li>. for .Halnwah 
2,000 11). for Sindiii. 2,O0n lb. fm’ Hariana 
cattle and d.ilOO lb. for .Murrah bulTaloi's in a 
lactation not excccdimr .3«»o <lav.- in Imgrli. 

Any bona -tide owner or lu’eedcr interrHi'd 
in this work will, on ap]dicaTion Iieiug made, 
(o the Becretarv, Tmporiai f 'oiincil of .Agrieul- 
tura! Bo.search, New Ih'lhi, bi* .supplied free 
ivitli a copy of the Buies and Ivegnlation.s aruT 
the explanatory imle nientioimd above. It is 
hoped that breedt rs will avail lhi'mse]vc.s of 
the opportunity given to enhance th'* value of 
tludr cattle. It may be added tha.t tlu' .servico 
is absolutely free .and 1 Imt no foe will be charged 
for rogisi ration of pedigrees, I'jcrformance, 
liirths or transfers, Imt it is essential that 
ticcnraie record.s shottld be maintained for 
which snitabie forms will tti.'-o be supplied 
free. 


M. AL-AM 

M.Sc., F.L.S. 


W E record with regret the passing 
away of Mr M. Alam, Economic Bota- 
nist and "Rice- Bpeciali.st, Bihar, on 
26 February 1941. 

Mr Alain was born on 5 Angiust i9Ul, He 
took hi.s M.Bc. degree in Botany from the. 
University of Lucknow and theriiafter did 
his postgraduate training under the latt*. 
Dr F, J, F, Shaw, Imperial Economic Botanist 


at the Imperial Agricultural Research Insti- 
tute, Ho was first ajpunuted as Assistant 
Fconomio Botanist, Biliar. in January 1929, 
and wa.s promoted to Ihe post of Ecu)noTnif; 
Botanist from 1 .April iStJ"). He- was in charge 
of the Rice Roseareh Station <d' the lu'iporiid 
Council of Agricultural Resi'.'ireli in Bihar 
from the inception oi‘ the scheme in 1932, 
and in this capadly did very valuable work. 



Toj> ; The building should give tiic ueciessarj^ 
impression of cloanliiiess and efficiency. Note" 
tin? smart; dcliverynien, good vehicles and wodl- 
fed delivery animals. It is advisable to place 
the dairy building at tlic entrance to the farn: 
so that it is the first building to be seen by 
customers. 


Left : Th(' ijowallat^ lijied up before milking 
Note the inspection of hands and milking pails 
flood iiQUHtllas with clean habits, clean clothes 
clea.n hands, clean milking pails — milking clean 
Inmltliv cows in clean surroundings. 
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nnlked. Note the ty]fe 
of stanchions used — 
simple yet elTective, 
The cows are tied by 
mcams of a, chain fLvc'd 
to rings which slide up 
and down the upright 
pipes. Comfortable and 
inexpensive. The cows 
must be groomed at 
least 30 minutes before 
milking starts, and be- 


their milking suits. 
All manure must be 


Good sheds are of little 
help unless the inside 
is kept clean. 
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; The inter- 
ior of the dairy. 
There must be 
plenty of light 
a, lid air. Mote 
the tiled walls, 
the clean uni- 
forms of tlu! 
workers, and the 
small refrigera- 
tor for window 
sales. The capa- 
citY of the plant 
is/^5000 lb. of 
milk and 2000 
Ib. of Imtter and 
loo lb. of Ched- 
dar eheesf' daily. 
The interior 
should be plann- 
ed for maximum 
eflhdency in the 
processing of 
milkhygienieally. 













'reaching the calf to drink. The finger 
is placed in the mouth and then tlie hand 
is gradually lowered into the bucket. The 
caff will soon begin to suck up tlie milk. 
The future of the herd depends upon the 
care and attention given to the caff. 'The 
calf should be weaned at birtli in order to 
know how much milk the darn produce.s. 


calves properly; to keep them healthy they must bo thoroughly groomed twic 

S ’”^P«rtance during the hot weather as it enables the calf to utilize ii 

sKin lully in throwing off heat. 


Below : The call should be dehorned when seven 
days old. The^ sacking and straw placed below the 
calf prevents it from being injured if it struggles. 
The name and number of the calf should be tattooed in 
the ears at the same time. 


The milk on the way to the dairy. Note the 
type of trolley used. This trolley can carrv 
about 1,000 lb. of milk. 
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THE development OF THE CANNING INDUSTRY IN INDIA 

By Lttls Josi3 D12 Souza, M.A., M.So 
Fond Teohnoloffht, Com Product, Oo. (ludia) ltd., ' Booiban 

. J- an 'r? 

IS an jadiHj)tin.sa,]>lo alh^ of tho 'umr-nli-nrlcf- i foi preserved food is Iiitr 

and ilie iiorticiiit.mist iu partioukrris to state canneries'’ '^ForVI' 

a., truism, .bid it is, therefore, all the more of the value of ov^ '''''''' f 

Hiu’jn-jsmg tliut m India, an essentially a«ri- annually 1 +T 

c-ulturai countij, this important industry market which is '‘'"i '' ^ 

.n- a«™«on ,,u t,H„ pi* o‘AI -L nlSS: IT X / 

and the capitalist. i i ‘ ‘’'^^‘idegotabie products, 

but hsh, meat, and a variety of ferinaceoiia 

iiitei‘esl in fndia mention condensed milk and 

r, . , , allied products. 

It. IS, iiowever, heartening to note of lute a 

greiit deal ot interest in this dircotion all over f''<*t«nee 

india. Some provincial Governments have The nvirku- <V..> ii, 1 * 1 * 

HK? “ ^ i-t 

country. " ?™ng the packing season 

Tilie' i ■ .iU j. ji 1 T, patent. But it is not only for \vorkin<T tho 

ttss isr 

i^t vrf s .i: =si:^ j"r 

nmi'fpropcut “tt fcS'Ttl’ T“ ™ "* 

'ri.o 'drf,.m<.nt k ,/ ‘fl nevertUdoss a lot of groundwork to be 

w Lm t yl' pupci-flnous, for to the done further to popularize canned and nro- 

atti ids Tr “ °™- rir 0>*feto notions about the 

estal kh s o II Croyermnoat to nutritive yaluo of canneii foo.ls have to be 

imti ^ •‘■nnJl canning plants with a view dethroned. The exaggerated ideas about food 

•I ilew I not oMst, but obviously with Burner has to be femiUarked with the science 

similar enterBrisT^S f f go into the manufacture of a 

iiIotg- fuct that both the canned product. And last but not least the 

enterorre™ eLsTr tl^T *t °7’^ educated to give the suadesU 

ThT&ot thot f ? “tf *• . , product the credit of being able to stand oom- 

Maclrau Bomb..* % ^ “ pamou with similat products of foreign mauu- 

iiurirau. Bombay, the Punjab and th*.^Dm(ied foobur^, _ • . . - ■ - 
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This briuys Wt^ to the tliinl iieeil of the hn-tun-r- Htnl s ts>‘ * ;< fM-nureou uTorii somi? 

hidiistiT. teolniical as.4sta^^^ Canning today fiU'ihiii's in lis'i' * HS‘,n.-«-i.inn Cio jo-ogvi-ss of 

is no jongvr a jiit-or-miss proposition. It lias eanning in hid!-. vm! 1 be .-t ditU'.-nit i>]n\ if 

dtivelojtcd iiitu a science and an art. The Food not u pridii.-iua! e- ont^. a tfo't the 

Teciniolonist. one who deserves the name, is UoTtn'toueni nan ois lie' «-xeise 


a oondnnaticfn of eliemist, ba«?iterio{ogisfc and 
tmgincer. It is, therefore, of ini- 

jHU'tance that ])]‘oper tei-hnica! iielp shotdd oe 
secnred before startittg a cannery. 

(J if al it if i'HHC a tkil 

The prejudice again.st. Indian pro<bn;{s may 
be traced to a great extent to the carelesan<‘.ss 
with wliieh they are preserved and packaged. 
Tlie need for securing the best available tech- 
nical assistance cannot therefore be over- 
emphasizetl. It i.s not cheapness alone that 
will gO' to popularise canned foods maim- 
faetured in the country, but the quality cd’ 
the products olTered to the consuming public, 
and tlie form in whicli, they are presented. 

8o far the requisites of the industry. But 
there arc wlrat one nnght call certain pre- 
reqni.sites the. (‘xistence of which is neoe.ssary 
to assure the enterprise a steady develoj>raent. 
First and foremost comes the problem of con- 
tainers, whether tin oiv gla.ss. At present we 
are almost entirely dependent on imported 
containers, and these are licavily taxed at the 
Customs. Tf tlie Government reallv desire 


dusy on sug;sr n't-'l by ih*- canii'-ric'-x rhisi-au 
be jan-liid for produtU'- -sdl in ! ii-.* rotmt ry. and 
{(U.d id)' 1 ho-'f eX Ji. M't I’d 'Cit ol Intiii!. 

!i wiH cuine a- a 'urprt-'e le many tlias niah-r 
the uui-e (d' jam- an-l alfuie aboui U 

laklis of ])itund''. »ts' .'-iioa; c,i!ne> sr.to tlie- omi- 
fcry, ;ind naturaliy u’irliMui pa^dug ih-‘ hs-avy 
exeise dutv. B true that lim^e piiidtict- pay 
!i 25 iier renr od rusi oiu- duty. But 

so do calmed areen piuis whudi ocintaiu no 
ad<lcd sugar at all. thir exporb'. to foridgu 
countries are taxed aceordiug to tiedr sugar 
content. Gould not such a riieasure 'Oe dcvi.sed 
for .simiiar ifnporti3d products also t . 

..I ptttentiiil ullff 

Farenihtdi<‘ully, is it not high time that the 
8ugar Syudieale. now casting abmit for an 
outlet- for the .sui'plus production of the in- 
dustry, realizctj thuT- the sugar industry lias 
a [ioienliai ally in Tin* cunning itidtisirv ^ 
In addition t!> jasns ;uid jellu'S nictuioncd 
alHA'c Imiia imports huge tpiantitics of fruits 
in syru}>. iViiit- squa.shcs and syrups, eondenseil 
milk and (ddier ju'oduets all 4d' which eont-ain 


the e.stabiisliment and deVelopiiumt of the considerable «[uaiit itics of sugar. VV^ill the 
canning industry in India, facilities in this Syndicate turn its uTlentiou to an outlet nearer 
direction must be ])rovkled. Until .such tiqie home ? The increase of duty on imported 
as the development pf the iiidu.stry ju.sti&‘s sugar may serve to guarantee the present high 
the e.stabli.shmeut ol a largc-?fcalc can-making *% prices of sugar. Ihit in the author's ujiiniou 
industry by itsefi a highly .S]»ecia1}2cd in- f^lie tlcvelojituerii of thi 4 market offered by tlic 
dnsiry— -the tTOvernment may at lea.st grant a canning industry would he of a. more lasting 
rebate oi the duty paid on the containers beneht to the sugar industry, 
imported and used by the. canneries. , ^ To r<durn to the subject : 'file (‘stu-blish- 

Ihe next in order ol imjjorbance is the grant-' and development of pre.'^erving and 

iiig of lower tariffs for the transport, hy rail, canning of fruits and vegetables in India 
of raw materials to the canneries, and for demands a combintal {dTort on the part of the 
distributing the finished product.s of the , Oovernment, the industahilist, the capitalist 
canneries. The railway tariffs are at present Ind the fruit-grower. The greatest need of 
extraordinarily high, and a reclassification is bli^' fruit-grower is market ing facilitii's for 
urpntiy needed. ^ }),js produce, and in this the canning industry 

The third step is to make available to the can certainly help him immensely. But there 
canneries sugar at cheaper ^ rates than those must be cooperation between the canner and 
at present obtaining. This is a subject which, the grower, without which neither the one nor 
w^ deprves to he dealt- with by itself. • But the other can secure adequate returns for Ms 
su&ce it to say that unless the sugjar .iaimiii;- labour. The point to be kept in mind is 
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than llie caimer is an indispensable ally of ; 
the grower, and therefore must be treated as 
such. 

''I’he cooperation between the grower and 
th(.‘ canner may take some or all of the follow- 
ing forms : proper picking, grading and trans- 
porting of the fruit from the held to the factory • 
tlic fixing of prices which sliouid be compiensat- 
ing to the grower and economic to the maim- 
fuctnroE ; lending of technical and more 
■particularly financial help, wherever possilde, 
by the caimer to the grower, and inee versa, 
the granting of credit -facilities by the grower 
to the canner ; and last but not least, the 
grower holding a liiiancial interest in the 
cannery. 

Cottage itulustrg 

So far we have dealt with canning on a large 
scale. But small-scale effort, too, has a definite 
place in national economics. The preserving 
industry can and should be devclojieii on a 
cottage-industry scale also. In the United 
Btate.s of America this is done on a coopera- 
tive basis in wdiat are known as ‘community 
canning centres Under this system small 
but fairly complete (panning plants are set 
up in ceidain centres under the direction of a 
trained demonstrator. The groNvers, members 
of the orgauizatiou, bring their produce to 
the plant and have it canned under the expert 
assistance of the deinonstrator who regulates 
the standard of the pack. Something on 
these lines can easily be done in India if the 
agricultural demonstration centres are also 
turned into canning centres. 

To create a bias in favour of fruit preserva- 
lion, and more particularly iu the bottling of 
fruit juices, it wdll he necessary to orgfuiiiic 
popular lecture courses and training and 
demonstration oejitres. In the beginning the 
Uovei'nmenb demonstrator can, move from 
])iace to place giving demonstrations and 
sup})iying information to those who may be 
interested in taking uf> the industry. A word 
of caution may not he out of place here. 
Those who may be interested in starting fruit 
preserving on a cottage-industry scale must 
not forget that it is absolutely necessary that 


the products thus manufactured must cou- 
form. to a certain standard. For otherwise 
the enterprise will bo heading towards dis- 
aster. If the maiiniacturiug side ncvods great 
care and knowledge, the soiling .side is oven 
more difficult and exacting. It will pay the 
small manufacturor co work in cooperation, 
wherever possible, with the hirgc^.-scalc manu- 
facturer. 

The establishineut of the eaimiiig industry 
in India is, therefore, not only possible and 
de.sirable, but is vitally necessary and urgent. 
To tax the imported fruit is by no moans the 
only or even the best way of helping the fruit- 
grower. By making fruit dearer one cannot 
increase its consumption. The urgent need 
of the grower is organized marketing. And 
nothing can aid the grower in distributing his 
produce better tlian the preserving of the fruit, 
which means canning. 

The scope of the preserving industry mu.st 
not be limited to the canning of fruits and 
vegetable.s. The caiming of fisli and meat 
products offers as large a field as the canning of 
fruit. Poultry-farming can certainly be given 
a powerful impetus liy the aid of canning. 
Gliicken essence, chicken soup and chicken 
meate in different forms are popular products. 
And poultry-farming can be made a paying 
side-occupation for tlie farmer. We import 
canned fi.sh of the value of over 16 lakhs of 
rupees annually. And with the unlimited 
possibilities of our fisheries there is no reason 
why fish-canning should not be a paying pro- 
position, The writer has canned fish under 
various forms, and can state that the market, 
the internal market alone, for canned fish is 
excellent. 

It is therefore to be hoped that in the not 
very distant future the canning industry in 
India may grow into an industry of the first 
magnitude ns it is in Europe and America. 
India offers conditions for the rapid develop- 
ment of the industry. There are hurdles to 
be overcome and liiudrances to be removed. 
But given the goodwill of the Government, 
signs of which are not lacking, and the necessary 
private initiative, nothing can prevent the 
hoj)o from becoming a reality.' 
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Iflft UttrM l’KE OF THE 
FARM-ORGANISM^' 

Condensed and translated In- (h T. \Viu:xaB, MJ>, 


T he beaiitithi 3r£irb, with its lakes, 
woods and heaths, has mostly hoen an 
area ot trouble for tlie peasaiits. Con- 
siderable distj-icts, whhdi ill the Btone A«-e 
served for cnltis-ation and iislieries, are nenv 
scarcely wort.h cultivating. With its sundv 
soil, It eauiiot conipof e witli other areas and 
respond to intensive treatment. Only a few 

ot Marienhoko belongs. On the north-«-e.,t 
ot .> Jaige lake be some partly wooded heigbti, 

tul °? f iiiipruteotcd upland Iks 

Mai niholie, atuated about 100 mUes to tbo 

Zd'. f r ^u™unding 

woods Imc lor long been pine frees wliieli 

tie 2"'“ '’Ot*-™' 

' J upl.mds .incl tbo hollows ivith their 

Jakes and pond,s. T|„. s„b..soil of the upland 
>« sandy gmip, tj„n, sub.soi, ,vater plj 
very small part. The rainfail fa sifaht 
tom ,1 to 17 in. yearly. Over the fa ,‘ e 
up. le ram fall fa so per eeut greater. The 
rainlall only just ,s„n;<,e 3 , the pine woods 
<^o not moddy the dry atmosphere, and Marien- 
oheriieing open on all eidas, fa freely exposed 
p the drying effect of the windl Smth 

and buk-vvlwli serradelln ; 

owing to\lu«^ 1'"' < 

^ to the quicknoH, of drying after the 1 

Manenhohe was used for sheen ni- fn ^ 
egmnmg of this century. It then became f 
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With fU) ItPt'I nT',< 1 /} •'•'.( 1 .V \ * 

, a , Vl ‘’*’^'--1 tivsvf'} nf arali 

land and lr, ol ,„;id gr.,.dand upon a 7d „ 

cent ..„i.d ,.,„t .„;g . 
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nineh ertfnjscisu! ib j;;. 
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esia bosh .mi!;,.i,.„,. ^ 

file low land m-ar jrari..nl„.h,. i.s mar, sin- air 

"lot “ "'"flomt 

}nld cd avid u;n'. 

Had !hv „,.u- i.vvHvp htniH llllvd nul if, 1 h, 
.-^umc way us fhv old. th.-re xsunihl iiavc hn-r. 
no clauwe of ^larhmli^ Mm: a pvrruu. 

a< dd,„„„|,|,„,.f, faandbl.as(,siVo,n 

■11 parts „l imrmanv „„id,| „„p 

wis r f ''''■' 'VI'at 

tiiii. l'"i'''''i ' .'‘l’l'J'"’ai!.in. for (I,,. d|. 3 |, 

m, ol |.„-dy,i;„„„. „„.(|„.|.a |„ i|,i 3 
ol th t.erniau ia„,|. ,v p,.,..r..(p.fai„, „f 
a ser-contamiM larm w,,-. (o ahnt out th,. 
supply ot dung .an, I fmblor from witimirt 
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■ through, required ^ mixed ' ciiltivatw^^^ as^ car- 
ried out By tlie Mo-dynaaiic metliods.* The 
poor land had to Be given .an even coverino' 
of plants. Legumes, improved bio-dynamic^^ 
ally, make many mass areas grow oats again ' 

Greteing focMev ' 

The following is the plan for providing 
loader and straw : ' 

90 acres Potatoes, grown 

with stall dung. 2. Oats^ — ^lupines 
or vetch or siiiiimer oats or summer 
rye— siounier barley with clover. 

3. Rye with serradella. 

15 acres— 1. Lupines up to seeding. 

2. Rye grown -svith stall du^ 
and followed by lupines allowed 
to seed. 3. Oats. 

36 acres-!. Serradella with lupines up 
to seeding. 2. Rye with stall dung, 
then lupines for cutting. 3. A 
summer cereal 

50 acres— 1. Turnips with cowdung. 2. 
Summer barley with clover’ 3.' 
Clover, 4. Rye or spelt with hi- 
pmes for cutting. 5. Oat:.s. 

50 acres with lucerne, a summer cereal, 
maize, sunflower, rape, and, in 
future, turnips in rotation. ’ j 

The cereals are important because of their • 
straw-fodder. They were distributed wit 
legumes and green fodder as follows : • 

0 acres with rye and paimoniea, 0 with 1^ 
rye, clover and vetch, K) with ^ 
cJo^'or and green fodder, 4 with ^ 
laoerne, 10 vetch, buck-wheat and P 

Thosf bio-tlynainic iiiatjuxld bpooiix- h 

Miinont; i.« hroiiglit How )r 

whiH h “‘1' conditions If i ij Zl ‘ 

Crists iu the tracifioiLl mviSL-s''o/'th f 

ing, helped compost- 

o“' 


fodder, aud 10 acres 

7'* ‘"’■“P'* “d carrots for wiutra 

fodder. 

C- Near by tile farm was an mfrnitfiil upland 

where the young animals pastured, and’^bnilt 

Sdd^" T,“*" °f ” 

« grayel ill ™ +*0 

, '■’’^0 potato is a humus doToumr, and, as 

v'as discarded but later begun again when 

tbeie was more humus. The grain crons 

■ produced mixed straw for cattle fled. Thie 

was also hay and green fodder. Clover was 
. cut twice, lucerne three times. 

’ Foofl plan 

Beginning of May to end of July-Ryo 
I fodder. First cut of clover and 

ueerne, second cut of clover and 
lucerne. 

July, August, September .md October— 
In the fields, semdella, clover, lu- 
cerne, meadow grasses, sunfiower. 
November— Simflowor, mixed straw, tiirniir 
leaves. •' 

December to April—Turnips, straw, hay. 

The legumes formed the ground stock for 
the rebuilding of the cattle herds The 
bought herd of 13 became 23 milkim; cows 
aud many young. Tins was only^ made 
possible by the greatly increased nitrogen 
in the soil. ’With the better fodder crop.s 
better corn crops followed, although occasional 
Noughts brought all growth to^a standstill, 
teas, lentils, clover aud lucerne became a 
part of the huul, which had not previously 
known them. 

Tlie suoc(>.ss wa,s not in any way due to 
lime. From taking over in 1928, none was 
used. The acidity of the soil was overcome 
by legumes, a little prepared st.able manure 
and above ail by intensive bio-dynamic manur- 
ing which is compost assisted by auxin pre- 
parations. * 

The laying down of clover has been the 
more valuable, as thereby much more ground 
can be used for turning the cattle out to 
grass in the autumn. Otherwise there was 
only the stubble of the serradella at disposal 
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To tlic liM-d licaltliY, going mii <t!i 
tlie piiHtniv, lands, avoii lliongli only for two 
to throo inontli.s, was essentiid. Alss's lor 
la-olth, t’lu^y wvro Oin-askmallv «lriv.-n oat 
in tlio winter. 8uo'h moasares wen- ]'iarti~ 
culurly nec-essary, as, ou taking <<ver, t!io. It^-rd 
suIIVihkI tVom cuntaguius aitoition and wori* 
strongly tulinreiikr. Jn 'id28, a nnndu'r of 
])east.s had to lie, destroyed owing 1o ruf.u-r 
ciilosis, indeed it was deliiitist wlieiher it 
would not liti lietter to destroy the wlude lieni 
to get rid of tuberculosis as well as eouia- 
gious abortion and other disea.ses oina* and 
for all. That would have meant j/urehnsii'ig 
a new' herd. As, however, the fine residT.< 
of bio-dynamic ineiliody in restoring heaitl? 
w'ere known, the. herd was not sold, but taken 
over to receive the. healing methods of fre.'^h 
and varied foods from the same soil. A 
marked sue.cess followed i‘a]iidly. The pre- 
vious 70 per cent unfruitful herd sndii(uiiy 
ri'covereid, tvelcomed the bull and jinujm’ed 
calves regularly. Without the com]>lett^ re- 
planning of feeding, such stiec'ess emild inn 
have happened. 

.Here the, new planning of the. farm proved 
of surprising value, 'fhe immediate iuien.^t' 
])io~dynainic haiuiliug of the fodder tiold.s 
and the setting up of a sound food-plan of their 
products became the basic measures for the 
logical resetting of the estate. 

What the health of tin*, herd signiftes wdll 
he clear to eveiy manager of a farm, especially 
such as, year after year, are threatened })y 
aninml sickness, and y(*.t more p'crhayi.s, if 
he has experienced tin*, stall -manure effect 
upon the condition of liealth throughout y«'ars 
for comparison. 

Berp,loi}ment o/ the herd’s fevtilHy 

By 1936, of 23 cows, 2-1 liad been born 
and brought up on the estate. At taking 
over, the 13 cow's were all bought. They 
were discarded one by one. There were in 
1932, 22 cow’-s and 23 calves, in 1933 the 
figures were 18; 17, in 1934, 17 : 16, in 1935, 
23:22. The line of health, which continuously 
developed in the herd, showed itself in all 
directions. 

To ensure better fodder crops, the land 
had to be protected against the damaging 
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.1920-27 

P) 

2,4.j0 kg. 

1927-2.S 

H 

:L24!( kg. 

IU2.S.20 

10 

2,730 kg. 

Aflrr- 




'2ii 

3.2t)0 ksi'. 


p; 

.3,310 kg. 

iiKt4-:5r> 

is 

3.350 kg. 

1 sola. St; 

M 

d.raiO kg- 


(Kg. is a liilogram ui* 2-^ Hi.) 


The young cows born on the fiirin showed : 


Year 

Bella 

Driidi 

Bora 

Erika 

Flotte 

1932 

. 3,7t)0 

2,88.5 

2,894 

1,78,3 


1933 

. 4,125 

2,980 

3,079 

2,772 

2,450 

1934 

. 4,992 

.3,434 

3,85)0 

3,000 

.3,171 

1935 

. 5.1.50 

3,478 

4,320 

3,902 

3,519 
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Here attention is drawn to i.lie .si aff. That witMn one organism. If a farin' is buik 'up 
was sldHetl, trained and devoted. Tiie. owner upon an insiglit into the iiaiiiral dynamic 
had had wide experience, the e.liie.f milker had liappeiiinga and living associations of various 
trained at Allgau. Without sonnd under- natural cycles, there is built up, Itoiu within 
standing the bio-tlynainic methods cannot out, a powerful unity, 

earn their real success, d’hey require rniieli This Mariouhohe taught us in the progres- 
more thinking than the usual routine of a sive building up of rape and spelt, llape 
form, with its oil and meat benefits backward cattle, 

. „ , Spelt permits tlie farmer to use soil that is 

The itse of fodder ^ ^ ^ unsafe for wheat whicli sucks out the laud. 

The chief fodder consisted, of raw food, It provides a food equal to clover, >So health 
poo)‘ in prote-iu, siicli as sunfiower, malKe, streams to the animals, which they repay 
straw, hay from acid meadows, turnip with a rich supply of milk. When the cow 
leaves, with roots of turnip and beidi-lumip Wasp, the true parent of our herd, rendered 
as soon as the ouiside life of the summer 4,500 litres and more and her daughter Bella 
weather came to an end. Even during the was equalling and surpassing her, this abundant 
outside life in autumn when the animals milk was not due to feeding great and protein- 
fed. on serradeha- and the meadows, straw rioh masses of fodder, but to the varied and 
and sunfiower had to be given also. The gemral goodness of the foods. 
good provision of this Iu*r<l on its [loor ear<;h Because of this good feeding, the quality 
can only he interpreted by the liigh quality of the milk found high favour with the people 
of the fodder. The turnips arc firm and. and institutes of the neighbouring health 
last long. The hcaiititu] gold fodder-straw is resort. More milk and more health went 
sp.read by the milkers of the animal in the, together with our cows. Fertility was very 
mangers. In other farms, the straw, when high, over 80 per cent being a rarity in herds, 
it stood as corn in the nymph state, w-as al- Tory notable was the health of the rising 
ready darkening, ’’fhe golden colour of the generation of animals. 

stems disappeared quickly, the straw became From the notorious calf-illrLesse.s, such as 
brittle and dusty in the stalls, ^v"here it was diarrhoea and inflammation of the lungs, after 
mostly taken unwillingly by the I)easts. Ours the reconstitution we had no experience at 
was softer and weaker, which qualities the all. After birth the calves at once spring 
beasts notice also very readily in green fod- up and from that time on show such tempo- 
der. The result w'as not brought about by rament and the lust of life that it is a shame 
coarse dunging or other such means. The that any have to be killed. The w'eights of 
labourers effected it with ‘ predigested ’ seven calves are given — (1) 389 lb. on the 
(composted) dung and fine material for the 124th day, (2) 380 lb. on the 120th day, (3) 
strength of the .soil and plants, through which 1,023 lb. on the 455th day, (4) 420 lb. on the 
the ancient strengtli of the earth revived 162nd day, (5) 1,177 lb. on the 600th day, 
and imparted itself to the boasts. So the (6) 1,049 lb. on the 573rd day, and (7) 550 lb, 
homeland became a true home to the domestic on the 218th day. 

beasts. The calves are readily bought by. neigh- 

The animals received a little so-called bouring farms. A number of characteristics, 
‘ force-food ’ (mixed oil-cake) 4 kg. (1 lb.) vitality, health, and liveliness are remarked 
average daily tlirougli the year. Some of by everyone who sees them. They surpass 
this consisted of our own rape-eakes, a like other calves In their new homes, 
amount was of .Demeter-clover. Forty to 
seventy swine also received the estate food. Th& trttr&cle 
The best by-product as an extra food for Many letters are. received, some of which 
milk-cows is the chaff of spelt. record the general high appreciation of 

It is always a cause of wonder how the the.; milk, others jjraise the good growth, 
right actions work out in their varied way , the strong .boness, the beautiful goats and 
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the otiif'r .signs of livi’ly liwiltli of tin* crtivt'S. 
In spite of Hie pmerty of the soli, it luis I.hh-is 
able to render tlu'se gifo. 

The facts stand before ns like a niiun-ie. 
Out- ()f ilii.s sandy floor bos cc'me a ibnuS of 
ftuimai health. The one-rinie .sick herd lui< 
acquired a sc(‘ond health. Hin-li sic.k hi ’df- 
usually ne(‘d food .from u'iihout and. r)a- 
addition of sound male and fenude b(-a.sts 
from outside, to keep tliem in bittiness. 
Provioii.sly the methods in no way re- 
vealed the Ihcts of the benef{t.< ami 
good qualitiCvS which really la\- in the 
.structure of tlm plants of this sandt' .soil. 
On ]\Iarienhohft probably for the fir.st time, 
owing to Rudolf Steiner’s well-known iu.'^ight 
into nature, even here these cpxalities have 
been tran.sferred to the animal world by 
means of hard and sacrificiug work. 

The young plants take upon themselves 
a new and ia.sting constitutional capacity. 
They reproduce aljundantly. On the farm, 
with it.s variety of soil cliaracter, the seeds, 
after experience, took more readily to t-he 
sandy soil. That this same influence of the 
earth occurred in the animal world wais un- 
known to us. Scientific theory asserts that 
sand soils axe too lacking in acid calcium 
phosphate to serve animal breeding. This 
may well be so in the case of tho.se business 
farms where the unity of animalj plant and 
soil is not realized. We fortunately have 
been able to build up this unity out of the 
coarse and fine workings of nature in spite 
of the disadvantages of the climate and soil 
of Marienhohe, and especially in spite of 
the first four dry years of the new farm’s 
existence, with its, at that time, poor supply 
of straw and the resulting stall dung. All 
the more astoiiisliing is that without any 
assistance from outside, without any chalk 
laid upon the. field.s and meadows, we got 
cattle with such notable strength of bone. 
It was surprising to find that there was ex- 
isting in gravel itself an ideal and practical 
innate value-quality, 

AVe face the phenomenon of a powerful 
bone structure, which has arisen from a chalk- 
poor soil. When Dr Barbsch took over the 
farm the fields showed acidity and lack of 
chalk. Some few hundredweight of mineral 
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It must b(' cleorly undcr.-fiootl, howevc.r, 
liiat ihe animal.-i flitl not live exclu.sivcly 
on. cluilk-rich plants. On the ('outraiy, must 
of their food was poor iri chalk, hay from 
acid meadow.s, straw, <*hulT, tiirni|i rout and 
leaves, maize, gre^m rye. Certainly every 
effort was made to get- fodder that would 
build dp tin? artiinal.H with a due .su])ply of 
chalk, by the cultivation in the fields of 
green plants rich in chalk. The last owe 
their iiourishiiig condition esseiitiaily to the 
bio-dynamic treatment and to organized ma- 
nuring. The qualities of tlm plants have 
grown stronger and with this the .sujfply of 
chalk to the feeding animals. Begimnng 
with dyiuiini<*- tre.atmenl ami manuring, fodder 
of proved excellence re.'-;alted year liy year. 

Similar is the healthy effect of tht? Wfhda 
clutik fodder which Ims otdy some 5 per cent 
carbonic aouL .But clearly the improvementj 
of fodder and tlie addition of one hundred- 
weight. of chalk fodder (with 5 lb. of carbonate 
of caleiura) yearly are not the sole (;au.ses of 
the good bone structure in a jie,rd of 32 ani- 
mals. 

llevd und soil influence 

Chalk actually takes a low |)lace in the 
natural foundations of the Marienhohe herd. 
Consequently, one must again revert to the 
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close and manifold connection between herd 
and soil influence, which are so noticeable in 
their effect on the peculiarly gravelly land 
of Marienhohe. We know to4ay how such a 
soil is able to transfer the strength of light 
and warmth. It is thus effective in the dedi- 
cate chemical processes of life. In the plants 
themselves, one. sees how they take on some 
of the growth and form of alpine plants and 
those growing in abundant clear light, iilso 
it is laiown that in animals, high land builds 
a special character with strong bone forma- 
tion and this not only on chalky ground, but 
on primitive granites, etc. and sandy ground. 
We also know how helpful light is to the cure 
of rickets and tuberculosis in human beings. 
In both oases, the healing results from a new' 
arrangement of the chalk. If we go amongst 
northerners with their long season of light, 
we see a like effect. The Eskimos, in spite 
of their fleshy diet, have excellent teeth. It 
seems amongst them the influence of light on 
chalk must be of the first order. 

Cosmie nufritioii 

Made observant of this pbenomenon, we .see 
again the- effect of rays on chalk .structure. 
This can no longer be thought of a.s a second- 
ary eileet, but rather its "whole considera- 


tion has to be recast. A new knowledge 
of the nature of the organism opens out. in 
addition to the acciKtomed view of material 
nutrition conies a wider one. We learn 
from the effect on the sound bodies of animals 
that this health is liiiked up with co.smic 
influences. 

How effective this cosmic nutrition can 
become, perhaps is also made clearer by o"ur 
results in Marienhohe. 

While we were able to bring into a sandy 
soil a sound humus aiid an increase of vital 
chalk, so the impoverished earth became the 
bii-thplace of remarkable health, soil and 
animal physiology united in benefiting from 
cosmic influences. 

The sandy area arrived at a new signi- 
ficance. Its poor value need no longer be 
considered axiomatic. Really good hus- 
bandry may be got from it. It is high time 
that this neglected type of land is opened 
up more and more as a giver of strength. 

Men are today continually threatened in 
their health. The development of the qua 
lities to be found in the sandy soil is an 
creasing need. But this treasure can only 
be unearthed from the ground by means of 
a self-contained farm founded on bio-dynamic 
farmincr. 



THE SAN JOSE SCALE AND ITS CONTROL IN KASHMIR 

By M. E. Jl.S. (Hnim.) (t'.ir.u-,}, s 

Diredor of Aff/M'oa-, KasliN.’,' 


I San Jost? scale {A^'pi- 

I diolua) pcndaiosus Coinst.] is the most 
important pest of fruit and other deei. In- 
ous trees in Kashmir. In the Valley of 
Kashmir alone there are about 20 lakhs 
of deciduous fruit trees which cover an annual 
production of fruits worth over I?s. 25 lakhs 
excluding dry fruits. During the ia.st Iavo 
decades the insect has played havoc with all 
the fruit orchards in the Valley and only a 
few years back a good many valuable orchards 
had been cut down as a result of attack made 
by this insect. 

Bow it cmne to Kashmir 

In Kashmir it is belfeved that tho San .Toso 
scale made its first appearance in 1910. The 
insect was for the first lime offic.ialiv reported 
by the late Mr E. Gopd, than Di^te j Asri' 

fionTasTt'*^*' iTOliminary idontitica- 

tion was later on coahrme.l by H. H, Morisou 

of the Bureau ot JSntomoIogy, Washiugton. 

duoed jn K^hmir cannot be definitely Irara-d. 
Opinions differ in this respect. It’ is verv 
gobable that the insect was introduced iS, 

plant known as Cydoma japmica, which nets 
: ™y *vep attach of this kale. This 
assumption is based on the fact that such 
ornamental plants were generally imiiorted 
rom foreign countries by the fcopean 
residents hying round about Srinagar ^Thc 

above-mentioned plant is highly sCntfwe 

and is now almost eitinot in tho Valley The 
Scale has now spread almost all oyer the VaUey 

islar^^r.c®^'^” t'’ Kashmir bnS 

nto Kashmir on some infected imported plant. 
Insecticide used 

Imperil tbon 

mperial Kntomologist, visited the Vallflxr 

Ibe invitation of the Kashmir 


pcs . He .1,,, ii,v,.-ti-,ni,,„„ 01, 

con rol 

cr .lived a r,...ip,.„f ,.r„d., oil, .v,si„, ,.oda, 

. Off -o, lap and timaiViiMioeofui.m which was 
udupicd by the- Urpnnim^nt nf 

end iisedji:. iiLscct,Vi.;h ..juMy for aJiosit. seven 
yi^s. Even ufter tin's treatment, the insect 
had an iinolmtructed ]3iogre,'.iH in \\n disuersa,! 
inasmuch as i.s fuumi at present attacking-’ 
alniost all the decitiuous fruit tri'-es, .duaibl 
and onmmtmtfd plants all over tht‘ Valiev 
i^nriher invest igut ions ami experinient.s were 
rcorguiimed on the imiuiruraf ion of the, Fmto- 
mologicnl amfiou in fhc .Deparfment of 
pii<ure umiitwH.sin 1931 that a more ciiectlvc 
lusccticidc was evolviaL 


Host plattls 

p..l.l ob.servaii.,„s m, tl„. plants up-to- 
yi.' iiave reveaid (!) plants most 

cumn f f = CVoiiinynponim, 

currants, fotoinnva „d,cs of nppio (Pyr„, 

Kmn.) , (.each (Prn««s pcwim «fcoko.s), pear 
{/yrns con,", nuns Li„„.), 

■d'),^ 1 How (iajfij. ,sp.) inelndmg o-sior, lilac 
byi-iiyn viilgum). quince (Oi/donm imliam 
i 1.1.5.), goaseberry, ros.,, plnin (i>r«,i «5 'mm- 
Wovngosios {Pnims s,,.). 
{-) I** subccptihlc kinds arc : anuiri (locfii) 

“S’ "VW IHnn.) ymmg 

In'nte 1 (/‘ruiiiis nmi/iidiilm 

Moke.,) young j.lants imiy, cotonea, star, 'privet 

i ''I' milgans Mill.), 

snbilt f“l A J.lanl, not 

.nbjoot to damage by the pe.,t. are: Ajiricot 

(pLlls “TT“^’ "‘“’berry, fig, p4,lar 
nnf * S trees are ; chost- 



and its life- history 

b. scale of 96 hours 
d. 12 days old scale 
f. Mature female scales 
i. Young nymph 

k. Female scale removed showing the mature 
female insect underneath 
m. Mature female with young ones 


a. Young scale of 48 hours 
•c. Eight days old scale 
e, 20 days old scale 
g and h.‘ Male scales 
j. Male scale, side view 

1. Nymph, enlarged view 
n. Winged male enlarged 
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Spraying hoin** donn in an oivhanl 


Apple orcliard healthy after dnnnaut 
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rOTIBAE. SOALB Am> |.s OOimOL 


‘ Symptoms of mttmek 

On iatroclucing its uny sf.-yii;t ini-.o the plant- 
t-i.sstie t-lie inseefe starts .sacking tlie nlunt juicc. 
Each and every inw.Htt inuinduailv ' maiy 
extract a, iicgligilde <jiiaulit}- oi; so.]?, bni; on 
iakitj^ iiiio siccuxiiu- tsu many t'hoUi‘''a?.i!l 

of i-jiKect .suction pnni]).s .stealing ibc c,s.sirntial« 
of ilie plant life, oni.; caji easily imagine tlie 
drain to which tlic hcjsfc plaixt is subjected. 
It is duo to this dr.ain that the plunt liually 
succumh.s witliiu a few years if neglected. 

In early stages of infection the scales are 
few and scattered and are; geneiulty over- 
looked by a layiiiaii unless a carcdul serireli 
is made with a, hand len.s. In tJie later stage, s 
of infection the scales get overlapped and 
settle on the leave.? and fruits, giving them 
a characteristic appearance ^ with . red spots 
on the fruit and ashy-grey scum on the infected 
stem and' bran(3hes. , It is at this stage when 
the infestation gets perceptible and prominent 
to the' eye. 

Life-kistom 

I'hfe San dose scale Is a tiny, yellowish insect ' 
covered with ir greyish scale. Tlio .scale'';varie.s, 
m' siKe;an(i colour ''according'' to ilw .Tim ' 
insect ' 'passes : tlie, major 'part; of his life hinder " 
this scale. In Kashmir' the InsectrhilHmiates ' 
during the' winte'r' :,from'^ the end of November' ' 
t'O the middle' of March. It ' appear.? ' , that only ' 
tho.$e nj^mphs wHeh .are ■, o.ne ' to ' two weeks, 
old survive the winter' 'ami the rest, ' x?hetBer ' 

very young or grown up adults. ])eri.sh as a 
result of the cold. In tlie middle of March 
the. hibernating nynijdi.s become active and 
the male and female, scales begin to dilferen- 
faate, the former with an elongated scale with 
a ni])ple-liko elevation toward,? one. side and 
the latter circular with the nipjde in the r-.e,ntre. 

1 he male adult emerges towards the. end. of , 
April as a tiny two-winged insect. It fecuii- ; 
dates with the female and die.,s. Tim fecun- 
dated vi\dparou.s female, begins to lay the ' 
young ones by the end of May and continue,? : 

ou-zoU^ young ones are produced. At the 
completion of this work the mother scale dies, i 
leaving the daughter scales to repeat the cycle. < 
^ <>ontinues till about the middle c 

or JNovember when hibernation begins. < 


Buring act;™ period 

’ tinn!' *“ 

,.,10 gcucrajaon coTcring about 45-62 

iW/ys. 

' (crawler) is a 

waichr 1 ^ Ji uaked oye if carefully 

^^alchwl. It posses, se.s three pairs of W 

^ thread-like 

io.aum. In its early stage it crawls for about 
D to 3o hours m search of a suitable place 
m here It finally settles. It inserts its long 
s ender stylets into the plant tissue and begiS 

0 ? Sf " Pif * Within, a few hours 

of Its setthng It begins to secrete a waxy 
protective covering which is completed by 
about the fourth day. In about 12 to 20 
days the insect moults, and in about 18 to 
f the female insects bemn 

to differentiate. Within the next 30 days 

ducfcfor^^ to maturity and starts repro- 

Methods of :fMspersa,l 
fibe female scales are fixed and therefore 
ijaimot cany the inieotion from place to place. 
.Che nmles are winged and go from place to 
place 111 search of females exclusively for the 
purpose of fecundation and as such they too 
cannot spread the infection. The only agent 
for its rtiaperaal are the newly hatched craw- 
lers. On the same tree these crawlers move 
ii’Om affected to unaffected parts and settle 

down. They are also carried from tree to 
tree and^ to tlie neighbouring orchards by 
strung Munds, l>y birds .such as the bulhtl 
[Molpasfes leuGogenys Gray); the myna [Acri- 
ihthe.res tnstls trislis Lium), the crow [Gorviis 
splemkm GpUndem Vieili); by other insects 
such as hoppers, ladybird beetles, ants, etc. 
and by squirrels. At fruit-picking time they 
are carried by pickers on their clothes, baskets, 
ladders, vehicles, horses and other livestock, 
.rhe principal means of their dispersal from one 
region to another are the nursery plants, stock, 
scion, cuttings and grafts. 

It has been observed that if any branch is 
removed the insect dies in all stages with the 
drying of the branch. The scales which are 
on leaves in the last brood also die with the 
drying of leaves at the time of leaf-falL 
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Dicsol oil 

Potash-fish-oil soap 
Water . 




Natural enemies ' 

The scale is subject to uti-aoks by several 
pi'fulators and parasites such as ladybird beetles 
and Chalcidoid wasps. Two species of the 
beetles appear to be Jaumvia Innotata Oorli. 
and Chihcoms bijugm s, irfirnalis Mulii, 
'idle species of the parasite so^ far known 
is A.^mMoUphfifjm idtrmm (Cmwfoid). The. 
chock exercised by these natiirai eiieitiies i.s 
not sufficient to control the far greater p?>puhi.' 
tion of the scale which has an cnorntous raic 
of reproduction as compared to those of either 
the ladybird beetles or of the parasites. 

The control of the scale is, therefore, aecoin- 
plished by insecticides generally used as 
dormant spray. Lime-sulphur was well- 
known as a spray material against the pest 
in the past and in fact application of lime- 
sulphur against fSan dose scale in the United 
States of America has been a landmark in 
the u.se of insecticide.« for the control of in,sect 
pests in general. Later on, oil sprays w'ert^ 
found more clloctive and economical. The 
use of Burma Shell diesel oil A as a s]>ruy 
material had a very good effect in de.st roving 
the scale insect in all the onffiards treaties I 
in Kashmir. This is the standard iiniforin 
brand of cheap mineral oil available in India. 

Diesel oil emulsion 

In the preparation of the emulsion two 
standard ingredients, diesel oil and potash- 
fish-oil soap are used. Diesel oil resembles 
the American spray oil in all respects. The 
viscosity and Hash point of the oils have been 
found to be almost the same ; tlie only 
difference observed lies in the presence of a 
little higher percentage of unsaturated hydro- 
carbons in the diesel oil, but as far as the 
efficiency is concerned, it has given e([iially 
good results. The formula is : 


. li giffi' b 
. . i lb. 

. 14 gal. 

One and a half gallons of soft water is heated 
in a cooking vessel or ordinary kerosene oil 
tin. When the water has come to a boib one 
pound of fish-oil soap is added to it, and 
thoroughly stirred till the soap is completely 
dissolved. To this 'boiling solution of soap 


1.1 (>! n-;! i- hi-u 'i '-hi’Aiy. .-fjid tlu^ whole 

i.s .“-•)! rr» o nil '-i: I'.i'i! nu.vrt], rvhtui the 

clwrgi* I-- It'!, ‘-'s. i hf In'f Ki'bU'iitn is 

pusMpt'd io sd' i-utf!. ‘jt nt-nur i-iuaMon is 
pj't'pan'd. Fe»r tbjnji.'Uft ‘priyr this solu- 
tion t(f WiiP-r (i ; 7) 

before it is .'.|sr,{yi‘d t«h Um' iro**;-.. l*or .summer 
apniy a <iiln!iou td 1 : L‘l is 
■ In Kuf'li.mic fd.uos ao' .-prayed by means 
uf a loi-ai loa'.k t ■’•p.',.;.. nuiH's. which i.s ad- 

jriste>-i witl; a sp'-'.^v un-s. and giva..! -j 
a mifci' :-pr:iy, bo !i>'“do(L by working 

the luoidh* (iuo w,.'. ur the utiior. These 
adjn-l hand •, h-;vs- ••coh uia.io [0 suit 
the h'M-al fund it if a-.' ami the irji]j?'nvofi bucket 
purai'f fvolvod r!a.s bouji fosinfl very ttsef ill 
and handy to carry from place to place. 

Sp rnifhip e.rpwi titvo is 

.Sju'ayi'm fNp- u-ing variuii.s dllu- 

tiuns ;iud ttanpe r.ourcs in Tfiu dornhint .seasun 
wen- fi>nd lifted i(i ihid ;jn e.xact dilution and 
tcnijuu'atuvf fu 'u-i lift per cent mortjdit 3 f 
results. At the endi uf tliuse exjmrinients 
it \va> found Umt tt pm' oil used at above 
■bUF. ui’v‘*’s about b‘tt per cent, mortality, 
W(fli-.‘'(ir;yv**tl fovitard:- under siirb s'ottdiiions 
h;hl a lifiihhx' ;!ppfa,r;inf'f' in with 

lianily any mptouts fd tin 011 tlic 

trees, la Ku^luair .'■praying is eonlinuer! till 
tlic bud-.-]u'OUt season which comoH some- 
times in the month nf .\priL Summer spray- 
ing i.s alsfj resorted in tU'ftain ensen where 
the trees are heavilv i-nerusted and s'ome scales 
not killed by lu'f'vious twir.ter) Rpnyving or 
reinfection luw taken place by the scales 
carried by ihe wind, In this case 1 : 21 
dilution is usi*d. 

Among otlicr in.-eesk'ide.'-' Wliix, a ready- 
made oil emul.sion, has also been clTectivo 
when u.sed at 1 : 21 and I : 1«) dilution for 
winter and .sumtner spray, s re.spe.ctivcdy. 

For an effective control of the stadc Bis 
Highness' Uovawnnient has promulgated the 
Crop and Plant Act No. 1 of 1933-31 (IffiKi). 
Under this Act ull the fruit plant-ationa 
including new ones are sprayed. The growers 
have to provide at their own cost ingredients 
of the insecticide which are made available 
at all conycaient cmitrcs throughout the state 
at uniform . rates. The (lovemment on their 
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paii su{i]tly iiKK-jBn.-n'. luJ^nar ant 

fiilici" as.'-i.'-l ;Mifc (if t (.h) a\'t‘r 

ayt' ahr.nl :'f‘\en iak’n.'. ni iVnit lien., aiui fr.a 
laklit^ ui jtliOii.a a*)’*’ annua ih’ 

Tim ,v,n‘owi'rs s])(Ti!i .i sun', ol afiunl' j|s. liti.uiit 
for tlm iiurt'husr of in.'-t-al inulo ;oi!| Onvcni 
nionr ajK-nds aht-ul Ths. .S.ndti for -jL,. .supph, 
of nnuJimery ami ii-t'hnir-a 1 lahour iVir -niraviin 
the in^Ionoiny to ri.t' yrowm’,-!, ' Uiuhn 

this .Aui t|io iuo\’finr'iir oi‘ liv.; 'itl.-int niai.''-ria] 

anti imrsory tanok' j'-’ fuj.-oiii'r' oul'a v.iTij 
(lopartiinnital p(‘nni 5 ,sio.ru The .lol. is' woilnal 
by the (?('iiinil t^iant Ihofeel i.nj Counuiltee 
assisted by loc.'d hhidi .■oi'ainiLice.n All iTeh^c 
coDJ’tiittct'c liftT (.• ah’oul' t.M.’ p('!‘ cenT) iioii-oliioia] 
grower ineiiibert] \ in . 

llic cost of spraying ja-r ]i]ant works out 
as under : 

IS' uiiiber of 

Ag* oj'jittin ofj.laai.s 

sprayed 
per riijiee 

INiiratuy pluiit.s .... -hM'S-tt 

yiaajl irfcs, 4 to lit y(>;n-.s tiki . .pMs 

JU'diiun trees, 10 iti 2o yt ars tOii 7.4 

-Big treOH. 20 years anti ithuve . 

The cost of Hpraying per ithud, includes 


lainwir charges, cost of wood fuel used for the 
pi-e|)iiration of the stof-k-solutiou and the 
(iein'oeiatioiifljarges on Iho spvaymg niacliiiies 
pd otlier accessories. The cost of sj)ravincr 
h;is been worked out at llie following rates'^ 
-Diesel oil- R.?. 3-12 per tin of 4 gallons, 
hit'li-oil soap — Its. 33 .^ pijj niauiul. 
.Fuel-~4 maunds irer rujtoe. 

Labour — (5 as. per day. 

(h\^ tlie h.asis of calculation.^ already 
irieniioTUMl, the average cost per plant, four 
yt-.ars old and above, amounts to nearly one 
inun.r per sea..sou, which is in no way iiicom- 
incusnraio with the average incomcj of E,s. 1-6 
]an' tree. It is therefore considered that the 
cost of spraying is economical. Its efficiency 
can be well imagined from the fact that nearly 
7n0,000 lives are being sprayed auiiually in 
Kashmir itrovince alone. 

hint her iiiA'cstigations on the.se lines have 
been started by the Department of Agrioul- 
l.ure With the help of the Imperial Council of 
Agile ultural Keseaxch. A research station 
has been opemd to ivork on the survey of 
control and other connected problems. 
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By Mowak BiNCtf, 

Asshknl lo fke Imper-iaf lyuhthmiogififi, Nf..w Ih 


Oocjkroaeli is a co-moj>olu:tn 
I cockroaeluw arii '.[uifo cMuiuaca.! ia m-,--. 

•E ill lioi'tJiarn Xiulia, !>ul flip Miry 

do is relatively small Tlieir .u''';-e!u-r. luf^v- 
ever, is very objcctioruibio and ammyiny. In 
Bihar, Bengal and other parts in rvltich i'he 
climate is c-omparafively itof; ami t'iiey 

do considerable damage and are tiuavfme 
considered as among the worst domosiie 
pests. 

Several speeios of cockroacbes oeeiir in 
India, Pervphviefa amerimna L. (Big. 1) being 
tke mo.st common. This coekroacli is di.srri-- 
brited almost all over the world. The otli*‘p 
common species in this country is P. 
hsiae Bab. (Fig. 2) wliich is confined ahnoHt- 
only to southern India and Oeylon, lilaifa 
orientalis Linn, and Blalta gcrmauica Linn,. 
and Styhpyga rJtomhifolia Btoil, are alsn 
likely to be found in some parf.s o.£ India. 

The cockroach : dcHcripUon 

Cockroaches are flattened insects, with 
horny, smooth and slippery bodies and large 
spiny legs for fast running. Their colour is 
gene,rally brown or dark brown. The. head is 
inflexed under the body and the antennae 
or feelers are long and slender. The mouth 
parts are well developed and include strong 
biting jaws which enable tliese insects to cat 
all kinds.of food. They are omnivorous insects 
feeding on almost any dead animal matter, 
cereal products and all sorts of provision.s. 
Their favourite food is starchy material, siuih 
as bread, and biscuits, and they do not spare 
the paste used in binding books, which conse- 
quently get badly damaged and disfigured. 

They live in dark places hidden In cracks 
and crevices, in. kitchens and pantries, under 
boxes or in- cupboards. They are seldom seen 
during the day and come out mostly at night 
when they prowl about and do the actual 
damage. Heat, moisture, darkness and plenty 

' ■;< . ■ , • -i’ , ■ 


of starchy food arc idnul cmniitionH for their 


l.bckrtKiifhe-^ give. «mt', v 

vln*rewr 

ilicy occur 

in sonic iiii.niber.',, a to'ii 

(1, 

oilsar, 

wv'il known a.s * roarly cmI 

nil' ' wliii'h por.ii.'f- 

ten'f. iWid citniTiOl be r»-!'nov 

ed .from 

.‘'-hf*!ve.< and 

dishes without washing t 

luun wit 

h soap and 

boiling w;drv. 

are iiiiplea.sniitlv 

tainted beyond redeniptioii. 


Ufe-Msiorff 



Tim life-historv of uliHCt.-st all 

till! species 

named above, is gem'r.jllv 

similar 

In essential 


features, (flgai’-slutptni cyg.'? arc laid in small 
bciin-shapctl capi-ulcs in.~Mc Avluch thc-y are 
arranged in two k>n]ritndin;i( rows (Fig il). 
The nuiiibs'r of (’yj.'-. in a- 'varies in 

The eggs, hatch in abetui two day.-< during 
suEnuutr, ltd. in witsU-s’ cncubaritui period 
may be .^rOvCntl wnnks. The f.re.-,b]y hatched 
young ones are oft-eii kept Ufgethtu* by the 
mother and brooded ovto' ami can'd fur. Tlmse 
Amung cockroa-ches or nym'|)li? (Fig, 4) 'pasn 
through a Amriabie nunibi-u: of mouIt.s or change 
of skins, a.s they grow% .Vfrer sortie, tJiuc Ihdr 
■wings start developing, lori they do m'-t acquire 
full size till -the .iridividrmis ivet'ornc rulult's. 
The period which elapstvs bte, wocii the ha.rcliing 
of nymphs and th<?ir rt-aeliiiig rlie adult stage 
is variable, depending upon the- climaiie 
conditions a.'nd foot! sujq'ily. fh'iHwally there, 
is only one ginicratimi tu u yr-ur. 

The nbimdaiu’t'. <d roachc.s is, fhcrefoiv, 
not so much due to Urn vapid viuo of muItipHc.a- 
tion but because of their being able, to preserve 
themseives from ordinary meau.s of destruction. 
Their flattened Imdies enable them to get 
entrauco through very narrow cracks and 
crevices to take shelte.r against the attack of 
enemies. 

Control 

Scrupulous cleanliness of the kitchen, pa-ntry, 










Egg-case witli two longi- 
tudinal rows of eggs X 3 


(imerimna 




Fig. .4. 

Fab. (Adult stage) X 1| II instar nymph of Periplmieta americana L. x 6- 
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fliinn**- room, nn<l Ic'ojiiiig ilir-m frnp from iimisod 
anfl iiollnlod foods and ntJioi' ivfnso go a long 
•way rrdn<diig ilia ninnl>i‘r of those insocts. 

■j'nr this reason all iho Vfonains a, ft nr meals must; 
l>rf>in])i.l_y he removed 1o itroitor (‘ontainers. 

A varictv of nsoasnres are advocated for 
tiie, control fd eoekroiudios and many pro- 
prie!;;iry snltstr.nees in the form, of sprays 
are reported to I'C; e.lTedive in hilling tliem. 
ddm host re.-,nils lia,ve heoii secured hy tlie 
use of commercial sodium fluoride, used in 
full strength or mixed with equal parts of 
ftour. With the help of a dust gnu or blower 
sodium fluoride can h(‘ thoroughly dusted over 
shelves, tables, floors and the runways and 
hiding pdaees of the roaches. Its action is 
slow liut sure as it gets stuck to tlieir feet and 
from these gets into tlieir mouths and so 
].ioisoiis them. However, good care should he 
taken not to let the poison mix with human 
food. It is, therefore, advisable to add a 
colour to the powder so as to distinguish it 
from other ])owders in the kitchen and pantry, 
such as baking powder. 

Borax is also used in a similar way, but it is 
not so effectivo as sodium fluoride. 

A mixture of one ]);irt of p>yrcthrum powder 
and four parts of sodium fluoride is very ctTec- 
tive and acts more quicdcly than the pure fluo- 
ride but it is comparatively expensive. 

Effective baits 

Baits prepared in the following way have 
been successful in killing the large American 
roach : . . ' . 

C'utton-aced meal or Imsced 

moiil . . . .1, pint 

xVhilassiis . . , . *3 tablespooufuls 

Waiar .... Euougli to niako a 

tliin paste 

The mixture is cooked for a short time and 
allowed to stand until cool. A yeast cake 
dissolved in a cup of water is then added and 
stirred. It is allowed to stand in a warm place 
for about 12 hours in order that fermentation been reported to be a very good repel hint for 
may get well under way. Then a teaspoonful this pest. 

of lead arsenate is stirred in. Various forms of traps have been success- 

This is ready now to serve and it should be fully employed in England and on the conti- 
placecl in shallow containers used for no other nent of Europe, These devices are so contrived 
purpose. that the roaches can easily .get into them, hut 

Since cockroaches are nocturnal in habit, cannot come out. The entrapped individuals 
this bait should be put out in the evening, can be quickly killed by immersion in hot 


The arsenate of lead .slinuhl not he .ad<lerl to 
the bait uni-il just, liefore it is put out for the 
roaches. Bait maile according to this foviunla 
is Hatiafactory as long as ii. rein.-iins in ti semi- 
liquid or moist .state. When the paste finally 
dries dmvn it should lie moi.stc'ned ;.ind n.sf-d 
again. It is most, attractive to roacbo.s wlicn 
fermentation is at: itsi height, gr;u1nally lo.sing 
its attractiveue.s.s as the fenneniation dnoreuse':. 



TJir* urr* jnixftl ftiji'.'thtn- and 

3noi.sli!iH‘d wiiJs ahoid' ono stM^r itf wator. 
Frc'ejm’uily ultnudaiits. siudi ua whole 

orangoH or lomoiis t»r osstoK'.o of hanaaa or 
aiuyl are suldoti in stnall qnunlil'y 

t(3 give, llavouc to iiie ladi. Rinall <niiiutities 
of the bait may bo plaoed iti .'-'kaliow pan.s 
near the infested platans. It ean also ho spread 
out in the gardens near tlie refuse dump 
or other places where the crickets breed. 
The bait must be spread only after dusk 
and when fresh and moist. What is left 
over by the next morning is useless and 
nnatiraetive. It is always better if the bait is 


mmA"^ TArnmn 


water, etc. Nb good i.ra}» has 3'ot 
ile.dgnod for use midor Indian rofulitju}),'.. 

The hOHse erh'hvt 

Every housel'.ohler is tamiliar with enricihs. 
dull, straw nr |)!'<»wn-f'sj!ot!rcd in.secl.s havin’i 
black [Kitf'hi-s on the licad and thorax. < 'rhn 
fcets gcuernlly abomid in cnjdroawis and \n 
the folds of ha aging cloilu’S. They are gene- 
rally over an inrdi long .and hav«e huig b'-elers 
(Fig, 5). Tin', Vv'iiig.s are detlexed and lii‘ ifai 
over the body wlsen at rcsr, Tlio eslresiuty 
of th(^ ubdomen is juovided wilii TVvo long, 
slender apjteiulages, and in the ru'^e of tiu* 
female there i.-J in addition a long and i'nn* 
ovipo.sitor with the hedp of which eggs are 
laid. Of rlio three pairs of legs, the hind it'U.s 
are much bigger and a,ro well suited foi- jutiijo 
ing. 

In northern India there are two specie, s 
commonly found in the liouse, viz. hV///bd?/.s 
rloincsiwu!^ L. and (rrifUufi siyillafun Wlk, 
(Kg. 6), Gfiflhdus (hmestiomf ]>oprjlarIy known 
as ‘ Fnropoan house cricket’, i.s also cji])able 
of damaging cultivated crops in the, lield. 
Gryllm siffillaf.nft, iiow(!ver, i.s chiefly a. species 
confined to the house and the damage done by 
this cricket is sometimes enormous. 

OnmwormiH hubif 

Like cockroaches, (uickets are omnivorous 
insects. They fee.d especially on woollen ami 
artificial silk fabrics, rendering them entirely 
unserviceable. Clothes damaged by them ar<‘, 
so disfigured tha,t they cannot be mended and 
used again. They also like starchy food such 
as bread, cakes, biscuits and flour, and like, 
roaches damage books, especially their liimlings, 
by eating away the glue or paste. 

In. some other haliits also they are .‘similar 
to coclnoaches. They are .seldom .se(?n during 
the daytime, when they remain hidden in 
cracks and crevices, behind hanging clothes, 
wall-papers, pictures, etc. They thrive be.st 
in damp and warm place, s such as those in. the 
kitchen. Parts of the house which are less 
frequently disturbed also become their favourite 
haunt. 

They are found throughout the year but 
are especially active during the rainy season. 
Crickets are capable of living and breeding 
outside the house, especially under refuse 
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fur fht* jjymiu. tu !»'iC'h su.uusity, bus this 
period risay bi> lorsgi-r undor cr.oifr and {Iricr 
condirioim. Eoils ?hv vuung .jicI ihc adrslf 
lio tlm iliiinaae. 

i*ouir4ii measures 

LibcTid .sp-riiikling uf naphlhiilmu' flakiM 
in tiunlc'-;. waoiredif.^ and oihvr p!;t<'c,-5 iiifcstcd 
or likely to {»*■ iiifc-ivd by crickfds will 
.>avv tj{»‘ thuhe^. fi'nm affao.k. A nrixiure 
of pui'N id' Tin.dy poWibuiMl wMihim 

fluoiidt*, Iknir and .-’ug.sr jtut iie .<mai} iray.'i In 
the frcipu-ntc'l ity cricket is ui.so very 

useful. 

('rivbd,'^ i'an aUo bo controlled with porioii 
bair.s m.-nle lio as folhnvs: 


Li'u*! '.ti'.st'n iU' 

(»i* P-.tris 

ttr .Suilium fluo.-Ulii'.itv 
Wheal- bi'un 
iroIaSSt ‘;3 . . 

Sail- . 


g vkiitt.-ikH. 

it 

t swr 
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prepared fresh before it is actually laid in 
dishes. The operation may be repeated after 
a fortnight or so for about three or four even- 
ings. 

The above bait is very poisonous, and there- 
fore children and domestic pets should not 
be allowed to touch it. 

The cracks and crevices in which the crickets 
may hide themselves should be as far as 
possible located and cemented permanently. 
If it is possible to locate their breeding holes, 
they can be treated with a fumigant as is 
recommended in the case of the cockroach. 
Even boiling water poured into such breeding 
holes will kill them. 

Several proprietary preparations containing 
pyrethrum available on the market are reported 
to be effective. Such preparations are often 
very expensive. Moreover, since pyrethrum 
loses its insecticidal value rapidly both from 
exposure and with age, such insecticides cannot 
be regarded as reliable killers unless they have 
been prepared and preserved properly. 

The silverfish insect ' , , 

In common with other household insects 
these creatures are well distributed throughout 
the world. They are known by a variety 
of names of which the following are perhaps 
the most familiar ‘ Silveriish ‘ Siivermoth h 
' Siigarlouse ‘ Sugarfisii ‘ Eish . moth ’, 

‘ Slicker ’ and ‘ Bristle-tail 

The silverfish belongs to the most primitive 
group of insects and the species commonly 
met with is Le-pisma sacchariw’ Lina, (Fig. T). 

It is aijout one-third of an inch long, with 
the body tapoi’ing from the head to the tail 
end and is clothed with glistening silx'cry scales, 
which give the body a imiformly silvery -grey 
colour. The silveriish belongs to th;it cla.ss 
of insects {Thysanura), the memiters of which 
never acciuirc wings at any stage of life. There 
are two long, slender, roany-jointed feelers or 
antennae projecting forward from the head 
and three long tail-like appendages exttmding 
backwni'ds from the hind end. I’he mouth 
parts are better suited for scraping than for 
chewing purposes. The protective; coloura- 
tion of the insect, the rapidity with which it 


it almost impossible to capture a specimen 
without crushing it. 

They thrive in dark, moist places, shunning 
light, dry and well ventilated places, Tliey 
feed either on vegetable or on animal matter, 
such as stareli, glue, heavy-sized gla^ied paper, 
paste, etc. Their preference seems to depend 
largely upon the nature of food supply (;arly 
in life. If they have habitually fed on starch 
they will niaintaiu a steadfast preforenco for 
starch and will starve rather than feed on 
glue or any other material. Books left undis- 
turbed for a long tiine in damp, dark placets 
are readily liable to become infested, but those 
in frequent use often remain free from this 
pest. The silverfish also collect behind wall- 
paper and literally eat it ofi the wall by re- 
moving the paste used to fix it. 

There are a number of ways by wh ioh silver- 
fish may gt;t into dwellings. Usuall y they are 
dependent upon infested material or containers 
used for transportation. Housch old goods, 
stored in warehouses, iipder ordina ry tempera ■ 
tutes, are liable to infestation and serve as 
an ideal means of distribution. 

The life-history of silverfish is very simple. 
Each female usually lays 7 to 12 small., whitish 
. eggs, in crevices and other concealed placc.s. 
They hatch in 6 to 10 days and the tiny yoimg 
ones generally resemble the parent, except in 
size. The development is completed in about 
nine nionth.s during which period the individual 
casts fi to 7 moults. In temperate climates it 
may take as long as two years to reach maturity. 

C o nt ro I mens u res 

Ordinary house cleaning and vcntilatiori 
will keep tlieir uuiubers down. Tire silvor- 
tish, like crickets, can bo controlh;*! by dusting 
their haunts witJi a niixture of oue part of 
sodium fluoride and eight parts of flour. 
Powdered borax is nearly as eft'oetive as sodium 
fluoride, when dusted in their runways and 
hiding places, but it is slow in action. Borax 
has, however, the advantage over sodium 
fluoride in that it is almost non-poisonoiis to 
man and higher animals and it retains its 
killing quantities indefinitely. , 
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moves and the fact that the body is soft make 



PROPAGATION OF THE APPLE IN liUMAlJH 

By R/B. SiNcui, B.Bo^Rkading) 
lioiiiciditmsL Government Fruit licmifch Siatmi, fj/ctxknh i 


E VKBY is familiftr. 

tlio Wiiy Mio a|)plc is generally pro- 
pagaie.d. If lie (Icsires to propagate a 
olioi(?o variety be Jmows that sowing seed of 
that variety will not fiiMil his aim. He; must 
eitlior bud or graft the wood from that variety 
on to some previously prcjiarecl stock in order 
to get exactly what ho wants. Why it should 
bo so and why he should not get the offspring 
truo to the parent plant by seed is a long story 
outside the scope of this article. Suffice it 
to say that the long time taken by the apple to 
come to the fruiting stage from the seed and 
its inherent complex constitution precludes 
the probability of obtaining a true breeding 
variety, within a reasonable time. Besides, 
its propagation by budding and grafting being 
so easy, it has not been considered worth 
while trying to produce sexually true breeding 
\’arictics. Propagation by seed is only employ- 
ed when new varieties are being raised. As this 
is beyond the scope of the ordinary apple- 
grow'er, this method will only be described in 
the following pages in so far as it concerns 
raising of Mic stock for budding or grafting, 

Gnliiags not, smmd hnshiess 

Amongst the various possible methods of 
vegetative reproduction to raise apple plants, 
there are some which are not commercially or 
economically sound yet. For example, with 
the present stage of our knowledge it is not 
possible to propagate the apple by cuttings 
on a commercial scale. Experiments are 
being carried out at this Station as well as 
clscw'here in the apple-growing countries to 
make this method a eommerciai success. We 
arc, howaiver, not in a position at present to 
recommend its general use as a means of pro- 
pagating the apple. 

Raising cultivated varieties of apples by 
layering (burying the attached twigs in the 
ground to induce them to root) is expensive 
242 


and takes u !<.>ng 

tint* 

• with ni..el o 

ties, This luei 1 
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uho is, the 

described 'n<M-e. 
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IHO !UO.'.t i‘! 
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tiiiti vai’ie- 
foi’c., not 
oimnon' .iimj- 
f tlie, ajipic 

ing and grafrinu', and. these two 
will be discussed here. 

A budded nr a. grisficd apniv plant mu-i 
necessarily ounsisi of poi'i infj;'. : (fr) the 
portion that supplies tlm ront .-.v>t«nn, hnowii 
as the stnek, and (l>} the ubove-grt>und jairtion 


iftfi.i 0 !j Ui the stock 
liid ju'nduia-s fruiis. 


that has been iiudded or g 
aiul tluit forms the .-hoot 
known as the .sidon. A ktunvle.-jg,- of the pro- 
pagation technicptc mu^doyed to raise apj>!«t 
phnits wdll, therefore-, consist- of tSie ktiowleilge 
of the propagation liiethods fur ra.isi!ig stucks 
and of the, vathni.s mcihod;-- (Uupioyed in 
budding or g-raltirig tlie schui on to the 
stock. 

Pi'opufjdiiott o/ iht' srinAas- 

.In Kumaun t-iu- stock, s for ihe appie jtni 
almost invariably ndsed tVotrs seed. There 
are two sources from wliieh seeds or jiips of 
the apple are olkained : 

(i) hToni the wild (-ruli appu* : Home or- 
chards in -Ivnmaiiu have emb ii.ppie,-’ ]>laiii.ed 
in them and the seediings raised fur st-oek 
purposes are inv.'iriably {,“.rab seedlings, 

(ii) From any vaih-ty of ;ippde : t his i,s 
movsb common, it is eommouly lielievaHi 
that seedlings of crab apple are im..>re 
vigorous. It is possible that fchi.s may be 
true in some cases, but ty])cs just a,s vigort.ms 
may also occur in the soc-dlingN obtained 
from the mixed s(n}ds of any vari(U..v. 

Seeds may be collected from airy variety 
of apple, as long as they are .sound. The 
writer has, however, nobieocl seeds being collect- 
ed from absolutely rotted apples. Such seeds 
are poor in germination and should not be 
used. 

As soon as damaged and useles.s fruits are 
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iken out. and 1 ft. between the rows. Out of the uxi- 
s soon as budded seedlings some are utilised for bud- 
nmaiin do ding in May and some in the following Scptoru- 
luring the ber. Those that are fit enough are utilized ibr 
just then, grafting in March the following year. Thus, 
of them with the inajorifcj of seedlings, it takes fully 
re, to be tivo years ' before they are good enough for 
The best being utilized for budding and grafting. 

1, keep in : Bisuelvumtages . . ■ , 

G t^'llUG o£ . « , 

Raising the stocks from seed luis advautiiges. 

There are, however, certain disadvantages 

which are not generally recognized and which 

, , , , affect the future plantation. It is, no doubt, 
ids should . , . ^ , ■ ; . ’ 

. , , an easier and simple operation, but the con- 

siderable variation that is nsually to be found 

, , in the size and character of the plants so raised 

nose that . • • -i v • -t . 

I i at once onsets the saving in labour required to 

hose that . , , „ • j? • i , • 

other for them. Jiven ii a rigorous selection is 

made from the seedlings and only those thafc 

, , appear strong and uniform are used for riro- 

has good ^ ^ ® -i. • i* I 1 V ii i 

I j pagation purposes, it is loiind later on that 

. ® , variations have cropped up wdiich can. only be 

’ . , attributed to genetic diiferences. These varia- 

, ‘ tions are just as undesirable to the practical 

, , grower as they are to the experimenter. Sup- 

! bCtiWGGIi .L 

posing it IS desired to plant a block of apple, 

, variety Delicious. The usual siiread of this 
ost comes is 20 it. it the plants are pro- 

the best seedling stock with their inherent 

variation, it is possible that some of them ivill 
, spread to 10 or 15 ft. only and others to 

us le ore result that the planta- 

,, ^ p tion will give a patchy appearance. One can 

eeds irom stocks ra.ised irom secfl. 

lie dan er As already pointed out, another di.sadvant- 
seedlino-s ‘•■'g® raising stocks from seed is that only a 
March oi' smali proportion of the plants, in seed- 

^ ‘1 . bed, is large enough or of suitable size for bud- 

enion is qj. grafting at tbe end of the first season. 

list Too it takes a longer time to get plants 

ready for planting out from stocks propagated 

)riTI^’S Hi ^ ^ J. X o 

. ^ from seed than from those propagated vegeta- 

(w® will be These two points in themselves justify 

the recoin meudatioii that the use of seedling 

, ' ^ stocks for the apple be diacouraged as far as 

' for hud possible ,and vegetative propagation Bo taken 

' up by nurserymen as well as by orchardists. 
ay or next x j j j 
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PROPAGATION OF THE APPLE IN ^ KUM All N 

By li. B. 

Hofilcidliii'isl, UoticniMCHt lu'tid ^ 'h,- ’th'dh:^ 


E V-iilEY ii[)i'[e-growo'.‘ i.-; SiiPuiLi;- 

ilio, u;'iy ilio a])ply is pcnvralir pr.*- 

pagatol Xi lie desiros In jsrupa.Liui'* a 
clioice variofcv he knows tXiat S(*v, iim seed mX 
that variety will not Ihlfil his o.iiii. lie ns us: 
either bud or graft the wood from lliai vaiitiv 
on to some ]a'evioiLsly piepansl sioek in orihu’ 
to get cvactiy ivhat he T,vaut,s. Why it sIiouM 
he so and why he should not gel- tiu.' oii's]')i’ing 
true to the ] 3 areiit plant by seed is a. long story 
outside the scope of this arthde. Suiileo it 
to say that f:he long time taken !iy tlte apj>}c to 
come to tlie fruiting stage iroru tjjo seed iiu(i 
its inherent (?oinple:'c constitistion precludes 
tlic probability ol obtaining a true breeding 
variety, within a reasoiuibh.^ time. Besides, 
its propagation I)y luKlding and gj'afting being 
so easy, it has not been considered wfartii, 
while trying to produce sexually breeding 
varieties. Propagation by seed is only (unploy- 
ed when new varieties are being ladsed. As i ids 
is beyond the scope of the ordinary apple, - 
grower, thi.s method will only be described in 
the following pages in so far a,s it eon(;erjis 
raising of the stoclr for budding or nraftiiur. 


duitinfjs not sonml business 

Amongst the varion.s possible niet-hods of 
vegetative reprodiicfion to rai.se a];i[)]e plants, 
there are some which are not commcreiallv or 
economically sound yet. For example, witli 
the present stage of our knowledge it is not 
fiossi 0 to propagate the apple by cuttings 
on a commercial scale. Experinumt.s are 
bomg carried out at this Station a.s well as 
csewime, in the apple-growing countries to 
niulco tins method a commercial succe.ss. We 
are, however, not in a position at prcKcnt ti^ 
recommend its general use as a moans of pro- 
pagating the apple. ^ 

Raising cultivated varieties of apples by 
ia 3 rering (burying the attached twigs in the 
ground to induce them to root) is expensive 


and ,t besc ,>b], it,.» l .p tJa. varie- 

'riii.- liiei.liiid,, ,d‘.,i .|t,. 
df'-eulii*i} k'l’o, ! ic' I ; o Hni-a Mfioiooi! m* - 
ilmd- t.r vf.. Mli .. p;n|«g;ifkn *0 |!u- apph* 
arc by ioaiibitg arJ 'jratiiusi. and lijc^* iwo 
will be disi d be ’t‘. 

i Hikldf'l »»{' a gfaiittj apiue pliUH nius! 
ic'Cf-.sirily eoii.d.. uf ihu ponitni'. : (?/) ihe 
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Uh fne Btoi'k, and tbi jl{f< fibo’ce- ground poilion 
thaf lias lu‘eH budded or grai'ied «*ij lu I he .sfuc.k 
and iliat forms the sliooi and luodiiecs fruits, 
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a c of I |u> ]irv) 


paoaljoji u'ehhiyUe eiool.tCrd i>|>ph“, 

pluof- will. I];f ivi’oT, , t, Mj'tii,. hmrwl.-iee 
of tho j.rop.,g,iiion mrihoH,. for i.dsing .stocks 
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(ii) from any saritgi* ijf apple ; tins i.s 
most cuuimoii. It is commonly hidieved 
that seedlings of cral* apple ' arc more 
vigorous. It is possible tliat this may be 
true in some eases, but type.s iu.'u a.-^ vigorous 
mav also ^ occur in the setHllirig.^ {flpaunetl 
from the nii.yed scimI.s (if ;inv lariid v. 

Seeds may collecti'il It’suu auv variety 
of apjile, a.s lung as tiny are sfimid. iPhe 
wiitei ha.s, however, noiieed sccd.s lu.dng collect- 
ed from absolutely rotted apples. Such .seeds 
are poor in germination and should not he 
used. 


As soon as damaged and useless fruits are 
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and 1, ft. between the rows. Out of tbe un- 
budded .seedlings sonic am utilized for bud- 
ding in May and some iu the following Hoptem- 
ber. Tiio.se that arc fifcouougli arc utilized for 
grafting iu March the following year. Thus, 
with lire majority of seedlings, it takes fully 
two yeans • lietVire they are good enough for 
being utilized for budding and grafting. 

Dismlvun iages 

Raising the stocks fiM-irn sei'.d has advantage.s. 
There are, iiowever, certain disadvantages 
which are not generally recognized and ivhich 
affect the future plantation. It is, no doij])t, 
an easier and .simple operation, but the con- 
siderable variation that is usually to be found 
in the size and cliaracter of the plants so raised 
at once offsets the .saving in labour reqiiire<i to 
raise them. Even if a rigorous .sohietion is 
made from the seedlings and only those that 
appear strong ami uniform are used for pro- 
pagation piurpose.s, it is found later on that 
variations have cropped up which can only be 
attributed to genetic differences. These varia- 
tions are just as undesirable to the practical 
grower a,s they are to the experimenter. Sup- 
posing it i.s <l(3sired to plant a block of apple, 
variety Delicious. Tlio usual spread of this 
variety is 20 ft. If the plants are pro- 
pagated on .seedling stock with their inherent 
variation, it is possible that some of them will 
spread to 10 or 15 ft. only and otheivs to 
even 25 ft. with the result that the planta- 
tion will give a patchy iippoarance. One can 
never be sure of the stocks raised from seed. 

As already pointed out, another disadvant- 
age of raising stocks from seed is tliat only a 
very small proportion of the plants, in seed- 
bed, is large, enough or of suil'-ablo size for bud- 
ding or grafting at the end of the lir.st season. 
Therefore, it takes a longer time to get plants 
ready for planting out from stocks propagated 
from seed than from those propagated vegeta- 
tively. Tho.se two points in theniselve.s justify 
the recommendation tliat the use of seedling 
stocks for the appio be diacoiiraged as far as 
possible and vegetative propagation be taken 
up by nurserymen as well as by orcliardists. 
Vegetiitive propagation of stocks 

Before taking up the vegetative propagation 
of stocks, it is essential to have a good 


obtained their pips should lie taken out. 
Although it is best to .sow them as soon as 
po.s.sihle, the weather coudition.s in Knmauu do 
not permit it. The fruits ripen here during the 
monsoon, and if the .seed.s arc .sown jiust then, 
there is every likelihood of most of them 
rotting down. They have, therefore, to be 
iioce.ssarily .stored for .‘^ouic. time. The be.st 
way to store them i.s to air-dry aiul kec]) in 
satid in flower pot.s or bo.vies till the time of 
sowing. 


Soiviiig of seeds 

Only well develojtcd a,nd plinup .seeds should 
])C .sown, 'riic old method of throwing the 
seeds in water or a weak solution of salt, con- 
tained iu a jar, and selecting only those tliat 
sink to the bottom, disc.arding all tlio.se that 
remafin floating i,s a.s good ins any other for 
the .selection of seeds. 

Select an open .site and one that has good 
drainage for the seedbed. Prepare tlio ground 
finely and sow the .seeds in drills 1 in. deep 
and 3 in. between .seeds. Cover them with a 
little leaf mould and moist v\'ood ashes aud 
then fill in the. drill. The di.stance betsveen 
two drills .should be about 0 in, 

’’.riie be,sfc time fur .sowing in Kumaun i.s 
just after the rain.s and licfore tlu' frost comes 
on. Octobfu may bo con.sidcired tJic best 
month for thi.s purpose. 

In the middle of November or so, ju.st I'cforo 
the frost begins to appear, it is a wise plan to 
.spread tall ioo.se gra.ss or ]eave.s from the forest 
all over the seedbed to ])rotec,t the seeds from 
frost-. Remove this c,overing after tiic danger 
of frost is ov'or iu Pobi-umy. The, seedlings 
will Iiegin to appear by the end of Iviarch or 
lu!ginning of April, Constant atieution is 
then required to keep the beds clean of weeds 
and sufficiently, though not ovor"raoi.st. Too 
much, moisture at t]ii.s stage bring.s in 
root-rot. 

h .small proportion of tluj.se seedlings will be 
good enough for budding in Bcptemlier. These 
should bo budded in the beds. A large pro- 
portion, however, will not be suitable for bud- 
ding or grafting, till the follovv’ing May or next 
September. All the seedlings, whether budded 
or unbudded, .should be transplanted at the 
end of November in nursery beds 6 in. apart 



sBlcctioix. Only iiliosc wliosc ItcliSiviotir And. 
perfoi’inuiico have already ]>ooti studied. slioiiJd 
be selected. East Mailing Researcli Station, 
England, lia.s made a selection ot about 20 stocks 
wlioscx behaviour they ha\’e .studied thorough- 
ly, Their eon('lu,sion.s, Imwever, might not 
])rove true to Kuniaun conditions. An attempt 
is therefore being made at this station to 
select the ho.st stock.s .for Knnmun, All the 
Ea.st iMalling .sfock.s liavo been imported, as 
also a selection from lvus.sia. Local selections 
from the .spec.dc.s of Pyrus growing in natural 
condition.s in the ftxrosts of .Ivuiuauii have also 
been made. These are ail l>eing studied with 
regard to their variou.s horticultural qualitie.s. 
It is yet premature to .say anything conclu- 
sively about them, l)ut with the past four 
yeans’ ex])e.rieuce it can be said with a fair 
degree of confidence that the following six 
stook.s will prove most mseful liere : ^ 

Crah'O 

Mailing type Xin 
Mailing type II 
Merton 779 
Merton 793 

Local Chaubiiitia selection type I 
Out of th(?se the la.st t hree have been found 
to })e inaminc or v'ery highly rasistant to the 
atta.(;k of woolly a[»iii.s (American blight). 
The ravages of thi.s pest can ])e comsiderahly 
reduced in Kuma,nn if the apple plants arc 
pro})ugatcd xm these .sto(;ks. The first throe, 
although not immune to this p(!,st, have other 
(piaiitie.s wincli recommend their use. Grab 0 
is a deep-rooted and vigorous stock. The 
trees on this .stock arc, therefore, les.s likely to 
suTcr from drought in the hot weather than 
tho.so Oil other stocks. The same applies to 
Mailing type XI 11, Mailing tyja*. II, as far us 
oiu’ present knowledge go(>s, is a dwarfing 
stock. The tree.s on thi.s stock a, re expected 
to bear fruit sooner than tlio.se on the othens. 

It is evident that these stocks must be pro- 
pagated vegetatively, if their {pialitics are to 
be retained. Having selected any or all of them 
according to hi.s xequii'cmente, the orchardi.st 
should ])roceed to obtain a few plants of the 
selected stocks. He can then multiply them 
in his own nnr.sery.- Stooling and -layering 
have jiroved quite satisfactory for raising stocks 
vegetatively. 


lilAEMISS I '"> 

Stnnlmff 

.In Older io r.sttibb.-Jt .1 Vn.i plifsl 1 hp 
youny stock piaiik- iu Xov .'lui.er iwf* 
apart in rows, cu'li !'»*•,«■ bs oig 3.1 ’‘-"‘f lrn{n if;., 

lieighbnur. '!'>"■ *-3 l"' V;;.-: 

should not etumi'-t. <3 hurt! doe liifhiiu* 

tho soil I hi* bflic!' fh.fi.’f > ■ dm’*’ ao >3' '•'Misio'.t. 
Of ctuirse the .-oil '-iHHiid !«' leii i'tuuiuh t>t 
. provkhi .mdiit'irii! io>t*! M.j’epi* ;(»•• t rop 

■ of plants rominu' o*; liuio ihe- > '('id,"'. Tin 

■ the plants after t ley an- plaii-d ami Je* them 

grow fur out’ sfiioih I *H-- t xmr e-MUtiii}, 
for it lieljcs the '\voiilf|-lte [t.e'cijt ."tuols to 
e,stahJish web. iu-f.-.n- .iny ejtii) of 

.offspring.s is laiiefi iVom ihem, i!i liic lol- 
-lowing X'ovcmbcT. cut ihcni ft.u-k to -•bout two 
inches from gruunil iev.k in .-.r A-inn 

■when the growth starts, ii wib be seen that 
the bud.S iVeri;; these :v..> sprifili 

■ from the lia'-'e of e.-a-lf p.sre-.o- phf:o. M lam 

these shenus a’c itur hi . iie ■ t.'igb. 
them up wifli the .* uriouudisiv -“il to ,t depth 
of two ;h>- tno two ineln'.s 

exposed. A^' vhe-e ■:r<r.,, k<‘'-p ott 

earthing them, le.-iVf!i,u only t!m top S.wo Ine.lHc-; 
expo.scd e.'U'h liii'i". r<.ntiu'>m ih.i. prin-i -,■> ibl 

. the .stool is eo.’eretl up b -tx ot ej.jhf inclnw. 
Ifc.is lie.st hi keep tlm soil .'liebtH moi.-i always, 
c,speeial!y whi-cs the jpa-tuulitij j- d-e,,*. 
cover up the tips of tin* shonts t.vr i|'Ta,y luigiit 
result. .After the iidt mounding done tlierc 
is notliitig el.-y- ist be d-->ne ex.’-i.pi kei-pittg il'c 
lied cleat) of veed- am! .-eeirm ot it- Witter 
requirement;-.. .\ refeiviutf’ io Fig. f wlU make 
the whok* pvuee.-s eh'iu*. 

.RtM)t,s from the eoxercil b.-i.-'e-i ol' lie.-se .-.hhiii.-t 
start eusuiug uui by thi' ijilddle of duim- and 
duriiig ilm monsoon their muid'cr .nul growth 
increase rapidly till by the et.iil oi' .Ss'jiieiniH'r, 
all tin*, shoot, s have a goini jooi. t-ysleii! at 
their ba.se, s. In XfO'etube.r, Ibiluwing ibo 
moumlmg <ipi.‘niiioii, tlraw ;isv;p\ a!i Urn .soil 
of the mound, remove the root.eil .-Itoos.s froni 
the .stool, and phuit them out elsewhere u-t 
require.d. Tlie.se slusot-s .should, be, iviuos'ed to 
about two or three, buds from their im.o'.s, 
which will sprout next ye.-ir and ])rovidc fhe 
future crop of routed .shoots. If some shooits 
have not rooted at all, they .shoxild also be 
out back to about two mche.s fro.m. the 
base. 



shoots Growth Same as 4 
ill Nov. in 
St spring 


Same as 5 




1. ScioD shoot !is out foi' outls 

2. Side 'uiew oi‘ hud taken out 
o. EVoiir view of hud taken out 
4. Inside view of bud, ttikeri oaf 


5, T prepared in stock 

0. Bud inserted under tin' liark 

7. Bud tied up. (Iiiei'aTion cojnpicte 


1. Scion prepared for graft 

2. Stock pr('|:)ared for graft 

3. Stock and scion as tlnn* should be fitted 

4-. Union bound and clayed. Operation 
coin|)lete. 
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Once tlie mound lias been removed from tlie 
base of tlie stool, it is left exposed, till tlie com- 
ing growing season, when again the same process 
of nioiinding np starts. Thus a stool jilanted 
up becomes more or less a permanent feature, 
and crops of young rooted shoots are taken 
from it year after year. It can be realized 
that this means a great strain on the parent 
plant and so a liberal dressing of farmyard 
mannre should be given to the stool beds every 
year in November or December. If the parent 
plant tends to weaken even then, it is a wise 
policy to stop taking any crop from it for one 
year. This will restore its vigonr. 

Layering 


Layering requires more space aud more care 
in handling than stooling, but it gives a greater 
crop of rooted shoots in return. 

Our result.s on vegetative propagation of 
stocks liave indicated that certain types of 
stocks will do better by layering and others 
by stooling. The guiding factor in determin- 
ing what method should be adopted for a 
particular stock is its inherent vigour. If 
the stock is Augorous, it is best raised from 
layers. If it is on the Avaiaker side, stooling 
is the more suitable method. Thus Grab C, 
Mailing type .XIII, Local Chaubattia type I 
and Merton 779 should be propagated by layer- 
ing while the weaker'" ones like Mailing Type II 
and Merton 793 by .stooling. 


The principle underlying the layering process 
i.s just the same as that of stooling, i.e. mound- Workinff the scion on the stock 

ing np of the .soil around the l)ase.s of young Having obtained tlie necessary stock either 

shoots to induce rooting. Plant the young from seeds or from .stools and layers, the next 

.stock plants obtained at a distance of four step in the propagation of the apple is to work 

feet ITom one another in rows, the distance the .scion on to the .stock. This is done in two 

betamm rows being three feet. The plants ways : by budding and by grafting, 

are not planted straight but at an angle of The proce.s.s of budding consists of the 

40° from the ground. Just a.s in stools, only a removal of a single bud from the .selected 

light tipping i.s given at the time of planting scion and. in.serting it under the bark of the 

and the plants allowed to grow for one season, stock, .so that both the eambium.s are in 

During the following winter the main stem contact. Tlie season for budding i.s when 

and the strong laterals are lightly tipped, the sap Hoav is quite active both in the stock 

weak laterals are pruned to tAAm or three buds and in the scion. The growth activity in 

from the base and tlie whole plant is pegged Kumaun starts from the end of March or 

down into a shalloAV trench along the length beginning of April, and continues till the end 

of the lowy so that the stems are about tA?o of September in a greater or les.s degree. Bud- 

inche.s below the ground level. When the ding may, therefore, be performed any time 

new slioois from the Imds on the stem have during this period. To 1)0 able to hud early 

grown np to about four or six inches iii the in tlio .season, it is nec!e.ssary that the. scion 

■following March or Ainll, mounding of soil from the pruning.s of Ihe ])receding .sea.soii i.s 

round the bases starts, and is kept going, preserved over the winter : for the new growth 

leaving only the tips exposed, till about six to is not mature enough to be used as a scion 

eight inches of the base is covered. Fig, 2 before May. This is done by collecting the 

(‘x])]ains the. whole, process clearly. .suitable pruning.s in winter aud burying them 

Till' rooted shoots are taken out in tlie follow- in light .soil at .some .sheltered spot, The, so 
ing NoA’ember ami jilanted, elsewhere. A few provide .suitable buds for budding in Aj)nl. 

butls at the. lia.se.s of rooted .shoot.s are left Tlie j)lant.s so 2 >i’opagated arc, in most cases, 

attached to the ]>art‘nt plants a.s in the case of fit for being planted out in their permanent 

stools. After the rooted shoots haam been places by the follotving hTovember. 

removed the whole plant is left exposed till 

the following March or April when mounding ^Vhy early budding is successful 
up of the shoots again starts and the whole For budding later on in summer, new shoots 

proccs.s is repeated. This goes on year after which are mature by then, are used as scion, 

year. but they are not so successful as the earlier 
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biid.<]m{?, oither witb regard in tho agfi 

bud-taka or to tlio gr(>wili of t-lu'. ro.snUanl 
plants. It is seldom that ].)lards 
later on in the season are lit for bi.'iug f.laated 
out by the following planting season. Then* 
are two probable causes ibr this : 

(i) Tbo buds take U}) iH>st. in a ciry nut 
not too warm, an aianospiiere. This is jfisi- ilte 
type of atinosplieric con.ditions in Mareli and 
April in Kumamu In the luontli of nloy. i.o 
start with, tlie atmosphere is 'very tlesiceating 
and the buds take- a long ti)no to estabiisii 
themselves. In the nieantinn; a large per- 
centage of them dries up. 

(ii) Althougli the growing .season in Kumaun 
is more or less continuous from early April to 
tho end of September, thc-re is a distinct 

ing down of the growth in the Iiottest part 
of summer. To start with we have a vigorous 
flush of growth in April. By the middle of 
May, it slows down and again .starts vigorously 
after the rains have started. Tims the sa.p 
flo'w is not very active in May and this possilfly 
is tho other cause why budding is not so 
.successful then. 

The monsoon months are not very suitable 
for ])udding. There is every probability of 
tho rain water getting in between the ImkI 
and the wood of the stock, causing decay. 

Meal jyitmtk for badding 

September is an ideal montli, for budding in 
Kumaun. Experiments carried out at this 
station show that budding in vSeptember is the 
best way of raising apple plants. There is 
practically 100 per cent success in Inid-tako 
and the growth which starts from those l)uds 
the following March or April is very vigorous 
and plants of very good si.^.e are obtained ]>y 
tho next planting season. Although tlic tinio 
taken to get plants fit for planting by this 
method i.s longer, it is always to be prcfcrrfai, 
being m,oro sure and yielding ])la,i!ts of extra 
good quality. 

Method of budding 

Collect the scion wood from tho parent 
plant of the variety desired to be propagated 
or USB the preserved prunings if budding in 
April. Gut them into small pieces about 6 
in. long. Pinch off all the leaves, leaving 


FABMINO [Vol. IF, Ho, 5 

oniv a Fnnill porlbui of t'liflf petinle.-- I’ttaefipd 
to ^he wood, Gui rh''m nsunt-diat^dy in 

a- basin, full of waiiU' If avsiid di'S'-i-mtion. 
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removing the %vood from tlje slice, to rernove 
it wnf-h a, jerk after Ifeiuling it a litrb'". .Viter 
the wood is jiroperly ext nut cd t he. bud is 
ready to be inserthuL 

The iie.xt operation is to make a slit on the 
.stock a].K)U.t one inch long with, a ctosh cut 
either .at the top, when it is icslh.'d a T, nr at 
the bottom, when it is <'a!le(l. an. inverted T. 
Various argnmmjt.s have i)e!‘n ad^aneeil in 
favour of lh,e oiie or the ottnT, but' there is 
.noibing mueii in Ihiih ;j,re ef(ually 

g(.)od. Wlsih; f!f;i.U'iii.g the T Uie nper.aror 
must be very ca,rei‘ul not Im iujurt* tlie wood at 
all. Tlie cut slusuld jusi go a.s deefi .as llio 
thickue.ss of the. bar.!c. Next r.ii.-e the fiark 
from the wood by rnean.s uf the Hat end of the 
Inidding knife, insert tlie bud right under the 
flap of the i.^ark laid ]>u!l it down .in the cast', 
of ii T (,)r pusli it up in ihc t.-a.se- 01* an iri verted 
T, gently till it seUh.cs down -snugly between 
tlie flaps. '.r,he cross cut.s of t-lu's sliield amd 
.stock should lit i'.x.actly. Afti'r tlii.s i.s d(,>ne 
bind firmly with r.-rphia or .siinii, taking care to 
leave the }>ud itseU' free. ITu^ o]ier:a.tion of 
budding i,s complete now. Keference to .h’ig. 
fl will malco the whole operation chmr. 

T.his bud will sprout after a. few day.s if 
Ijuthling is done, in the spriiig or liot we.atl.L<.n’, 
but will only do so after the winter rest, in the 
following spring, if budding i.s done in Soptcra- 
ber. 

After-care 

When the bud has taken and sliow.s signs of 
sprouting, it is a wise policy to remove the 
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portion of tlie stock above tlie bud in two 
stages. First, remove only tlie top portion, 
leaving a few leaves to draw up the sap. ' Wlien 
tke bud lias actually sprouted and tbrown out 
a few leaves remove the rest of the stock above 
the bud leaving but a small snag. This snag, 
later on, serves the purpose of a stake to which 
the sprouted shoot is tied up to make it 
glow straight upv^ards. Once, however, the 
sprouted shoot has attained tlie desired direc- 
tion j the snag should also be cut down to the 
union. If this is done in July or August the 
wound calluses up by September. 

Care should also be taken to remove the 
raphia or sunn, once the bud has taken, other- 
wise with the rapid growtli of the stem in the. 
growing season, it outs down in the bark and 
weakens the shoot besides giving it an un- 
sightly appearance. 

^Although this is the straightforward metJiod 
ol budding, various modifications are gcneraliv 
introduced by various ])fH)ple. There ia a 
general belief in Eiimauu tliat for September 
budding, a small thin strip of wood should be 
left all ached to the shield in order to sustain 
It during the long ])eriod of rest that, it has 
necessarily t,o undergo. Similarly, it is 
jiupulaily belie\ ed that tlic ivood shouhl la', 
removed comj)leteIy from tluj shield for Muy 
l)udding, otherwise, it obstincts the jtroper 
union. Experiments carried out at t liLs sta.t ion 
indicate that there is iiuthiug in these beliefs. 
Budding with wood and witliout wood both 
gave ident.ical results in May and Srpteinber. 
The time of budding, imweve!'. gjivc a, diffcrciH'c. 

Js already indicated, MepteniiM'r budding gavJ 
greater succ(\s,s. . 'f. , 

_ As inentioiuM befnre, nuly a small j.ropnj- 
fiou o! the stocks raised iVom seed are fij. 
enough for 1. adding the first season. Most of 
them can only be. ntilixed after 1’ yea,rs from ' 
tile time the seeds arc sown. In iiie ejme of ^ 
Modes raised N'cgota lively, tlic common pract ice 
111 foidgn (count ries i.s to plant tfiem in mirsei‘v ' 
beds in November or December, when they arc-! 
U'mo\ed from t.iie stool or layer lieds, and bud i 
on them the following spring. VVh find it 1 
more convenient to bud on them while they are I 
still attached to the parent stools or layers, g 


Hie shoots from the stools or laycK start 

attain the optimum si J forTuadim;. 
aic then inserted on these shoots which are 

ZZ ““'1 planted out in the 

^ User} . Urn bud sprouts up in the following 
spring and mro liealthy plants, fit for planthm 
out, arc obtained by next winter. This savet 
fully one year. The time saved and the quality 
of the p ants obtained by tliis method arm 

very much 111 Its fevoiir. 

Grafting 

Hiere are various svays of grafting the apple, 
but they are all of tlic detached typo, i.c. the 
eeion is completely removed from the parent 
plant to start with and gi-afted on to the stock 

111 any of the ways employed. 

In mangoes and many other fruit trees, it is 
found essential to keep the scion attached to 
tlie parent plant for a considerable time after 
gralting, and sever it completely only when the 
pdt has takm. This is called the attached 
type of grafting. With apples this is not 
nece.ssary. Bo raising plants by grafting is 

easier in Dm ap|.)Ie than in the mango and its 
type. 

Altboiigli various way.s of grafting, e.ff. 
amgiie grafting, Double tongue graftimf 
Wedge grafting and Saddle grafting, " etc. are 
employed ill the pro]»agation of the apple, the 
principle m all ca.ses is tiie same, 'riiat, in, 
to bring tim camliium of the sf.ock ami the 
ca.mb!!im of the scion iu dimfi, runt act wit h ear-li 
oDicr in order to bring out a union of the 
IC’Hiics of stork and scion, in the mature, 
wood of Mu' stoc.k and the scion it is only t.bo 
cambiiim that is in a.n act.ivc stage ol’ growfli. 
I’hc ot.her tissues have more or lcs,s stuppod 
growing. Bo that in grafting it is essential 
to ensure that the two cambiums arc in direct 
contact. 


Gaitsc of failure 

A huge proportion ol l.he failure in grafting 
is duo to the neglect of this point, either 
thiough carelessness or through .ignorance. 
It is for this reason that the liest success in 
grafting is achieved' when the thickness of the 
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sKx'k irt the ha Hie as that of the scion. 
ho\ve\xn-, one is thicker than the other and the 
two cainhhiins cannot be brought into contact 
all ove]‘, thc^ utmost care must be taken to see 
that they a,ro. so placed on one side at least. 
This is not at ail difficult to achieve. If say 
the stock is tlucker than the scion, ^ 
bai'k will a.lso be thicker than that of the latter. 
Tlierehu'c to Iniug the two cambiums together, 
placed boi.wccn the bark and the wood, make 
sucii a lit of the stock and scion that the edge 
of the latter stands a little within the edge of 
the former. In an equal thickness of stock and 
scion the bark of both should be kept flush 
all round. 

Although many methods of apple grafting 
arc possible and are practised at places, the 
most (tom men method employed in Ivumauii 
is Tongue grafl iug. Therefore, it seems super- 
11 nous to (lescril)c all the methods here. Tongue 
grattiug only wii! be described and the reader 
is re.(.[ucst(a,l to refer to the literature on pro- 
pagation if lie is keen to know the other 
methods. 

Thiid’ «/ f/m/fiUf/ ri 

best I'inie for grafting is the; ihonth of 
March in Kumaiiu, wlieii the growth has not 
si!irt(.*(l but is likely to start very soon. Some 
orciiardists ami nurserymen graft in tiic inontii 
of August also, but we recommend March as 
the ])est mouth. The reasons for this recom- 
mendutiou arc : 

(i) rirafiiug in iMaj'cli jueans utilization of 
the prunings of the last, winter for scion wood. 
The [)i'uniugs are ])rojKU'ly labelled at the 
pruuiug tiun? and prcsoriaal till the following 
March us described earlier in the article. 
Th(\se can ail be utilized for grafting in Mardi. 
Jfor August graftiug, all the scion ivood has 
to be obtained from tlie (uirrent ycuir’s growth. 
Tills means an extra strain on the parent plants 
when they arc bearing fruit. 

(ii) By experiments cariied out at this 
station, it is found that the percentage of 
success in the grafts, and the subsequent 
growth ot the scion in those that have taken 
is not so good in August grafting as it is in 
March graftiug. ■ 

(iii) The August-grafted plants are more 
liable to siifter from the attack of woolly 
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ready to be grafted. oidy tho.^u that 

are vigorous and lavsitlfy. As a mmera) rule 
the .stocks ibv grafiing an t. bicker tluin those 
foi’ liudding. 8elc(‘i the- scitm< from the [u’uu- 
ing.s of tine previous vviutcr. Ordy thissc fliat 
are still pluniji iind ucil Isutiiclit'd nith buds 
are eiios(.-u. 'I’hin ouc-. aic di.', curded, but 
the .selected shoots in rix-iucli jdeces and pj.aee 
them in a ba.-iu (>!' wiitcr. 

Start- ihc-. opcraiiou ]>y cuu.itm off I-Ih' top 
of the. stock to alufUt U in. abo-'.e ll.'o gr'ouifd. 
Take a ]ti(>ce <d'j<c!on oio' n| ihc watm' and make 
a shniting eifj at if-; huv cr ciid a’hout (Wit imdiC'. 
long. Mak'* a .similar sl.uUiitu cut tapering 
Upward.s !.u the : iock. Thi-- '-houid ai.-ao be 
two inches lonu, .-.o tliaf sihru tlu* cut [xulism 
of llie .-'cioii i-, ])l;)ced aaauj.-t the cut port.iou 
of the .stock, fltey .■di<tuld fir exa-'lly. 'fhen 
form a tongue in the .-lock iy makitig a sl.-mi- 
ing ctiv. downwiirds and iticliuing inward.-., 
begiuuiiig a .short distanct' frimi rtie top of idle 
stock, A'c-xf. make a .similar t-ongue in th(.; 
scion ly making an upivurd cut. Fit- the .scion 
io the ,sto(‘k. tie tirmly and .smear with wax 
or eiay. 'Phe ((peration. 'is eojopleie now. li' 
the graft talo's, it will spiaud in .aboui a waad 
and the pja.ut will la? nuoly fc.r pla-ntiug out 
by the winter t((liowing. if two or thrt'e bud.s 
S])rout trom llie .seioiu pinch otl tlur lower one..s 
and hd only the top ,sh<,)ot grotv. Fig. -1 
depicts tdie full process. 

The method, as deseribial above, is raihtM.’ a 
(Icparturc from the u.'uud met.hod of tongue 
grafting practised in Kuinauii. Here a luodi- 
fled form of root grafting i.s prutrtised. The 
stock is taken out of tho ground at the time of 
grafting and the scion is .fixed on to it by the 
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method described abo've, almost on the root. 
It is then covered with clay and planted ont, 
burying the whole of the imion underground. 
This process makes the operation easier. The 
percentage of success is also good but \vc do 
not recommend it because it induces scion- 
rooting and the effect of the stock on the scion 
is nullified. If seedling stocks are used it 
makes no difference but when clonal stocks are. 
being recommended in order to produce some 
definite effects on the future behaviour of the 
trees, this method defeats the very purpose of 
using such stocks, and hence it must be dis- 
couraged. 

After-care af grafts 

As already pointed out, if more than one 
bud from the scion sprout out, keep the top 
one, and pinch off the others. After it lias 
grown up, staking might lie required to give it 
the right direction. It will be found that buds 
from the stock too sprout up. These slioald 
lie constantly watched and jiinched off. When 
the graft has taken well, remo\'c tlie clay or 
wax and also the binding. If this is not done 
the snnn used for binding cuts thi'oiigh the 
bark and, liesides disfiguring the plant, makes 
it weak. 

No other care is necessary after this except 
keeping tlie bed clean Jind watered wlien 
necessary. Tlie plaiit.s are ready to be planted 
out by the following winter. 

The most common method of preparing 
grafting clay is to mix tavo parts of stiff clay, 
one part of cowdung and one part of horse 
droppings. After mixing, the material is 
allowed to remain in water oyemight. Next 
morning it is taken out and beaten thoronghly 
and kneaded to make a homogeneous mixture. 
It should have the consistenoy of kneaded 
flour. A depression is ma,de at the top of the 
mass after the first day’s beating and knead- 
ing and some water poured in it and left over- 
night, The process of beating is repeated the 
next day and possibly the third day also after 
leaving it overnight as above. On the third 
day it is ready to be. applied to graft unions. 

Pveiniration of grafting teux 

Out of the different formulas for the pre- 
paration of grafting wax, we have found the 
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following most convenient and servieeable 
under our climatic conditions : 

Melt 4 lb. resin, 2 lb. beeswax and 1 lb. tal- 
low together over a gentle fire. Allow it to boil 
and mix thoroughly by stirring it constantly. 
When it is thoroughly mixed pour the melted 
material in cold water. When it has cooled 
dowm, knead it thoroughly until it becomes a 
buff colour. The wax is now ready. This can 
be kept for a long time by immersing it in 
wmter. (.xoat’s fat can be used instead of 
tallow if the latter is not available. When 
using it, all that is necessary is to take 
a small quantity of it, rub it between the 
palms of the hand. It becomes pliable and 
can be applied to the grafts easily. We 
find that the wax thus prepared does not melt 
in the hot months of April, May and Jime ns 
some other waxes do. 

Grafting clay v. gmffing imix 
By experiments carried out at this station 
we have come to tlie oonolusion that so far as 
the method of grafting recommended here is 
coucerned, grafting wax gives a greater ]»er- 
centage of success. In the method recom- 
mended the graft union is allowed to remain 
about 0 in. aliove the ground and graft.ing 
clay, however well prepared, is liable to crack 
in the liot weather, admitting air inside, wiiieli 
prevents proper union. The wax effect.s a 
complete seal and the grafts as a consequence 
take on more readily. 

Where the gTaft union is buried under- 
ground, as is at pre,sent done in Kiunann, 
grafting clay give.s as good a result as grafting 
Avax. A¥ith the increase in the use of clonal 
.stocks, however, it will not lie possible to bury 
the union underground for fear of scion root- 
ing and in that case grafting wax must be used. 

Budded and grafted plants 
There has always existed a controversy a,s 
to whether a budded or a grafted tree is Itetter 
in the long run. Experiments carried out at 
this station have shown that although the 
percentage take of scions is more in budded 
plants than in grafted ones, there is no differ- 
ence between the growth produced by budded 
and grafted scions, once they have taken. No 
data either on the ultimate life of the tree.s 


250 


TM'sTAl'i rAfniiXf',' 


i; VoL IT, No. n 


propagatPfl ])Y i'.Iie tAVO iruM'Jiorls, nr ois tlio-ir 
beliavionr for any iengili of tiino. aio avafl- 
able, but geiieraliy speabiiig. <.nuv I he bu<i. or 
graft bas lakeii; tliere is little in'olmbilsiy ot 
any difTerence in their sishseqne.nt hehaviisur. 
It is simply a matter ol’ t;onv'en!en(‘f^ as to 
wliieli method is .‘idoptesi. In the writer’s 
opinion September Tmdding for propasition 
of the apple is the Ise-it, There, is Grearc)* 
snccess. The amouni. of seion w'ood required 
is less tliiin that required in grafting ajsd tlm 


idaijfs olnnaned are. iileal for plant ing out hv 
the end of Novimiber rbe, fuliowing yeaiA If, 
Tiosvever, this has mh been ptv.sibft;, and. if the 
idroits ,:u‘e. veipiirt-d Uy iu* plauied out by ne.vt, 
winter, grafuiiG; in Mareh is preferable to May- 
Imdding, for the illao-dt-erafted pbuiis am sure 
to be ready for planting uii!, by the fulluiring 
November w'hiJe illay-bnddeff jdauts are not. 
Budding in iiaid: be adopied tm a 

method of raisimi apple plants only as a lust 
resort. It has verv 111 tie to risn-unriieiid itself. 


FARMING AFTER THE WAR 


S OME time ago T was giAom the o]jipori.ii~ 
nity of studying at first hand ihe n.'Mulf. 
of a critical examination of two tfuife 
different sorts of large, -seale farming opera- 
tions that have both been .sutua-ssfiil. 

The first exa,m])le was of mixed fai'ming in 
Lincolnshire. It comprised more than b.tHH) 
acres of what had originally ixMei 25 separate 
farms. The farms had been gra,d(ia.ll\' iu- 
quired and, in nea.rly all eases, the piirclnisea 
had ]>een maxle possible hetruise tlie fuianer 
owners were, not making a siicci'sa of it., Oapii- 
tal had been expended generoiisl}^ |)ut care- 
fully. In many cases fields had lieen combined 
to make sufficiently lar-ge (niltivation nnif;s, 
A main hinn road, had bew) constructed with 
central buildings for stores, macdiinory ami 
various operations, including workshops for 
different farm purposes. The record.s avail- 
able covered a series of yea.rs up to 1 9.‘j0 during 
every one of wdiioh 5 per cent had been paid on. 
the capital employed and a salary of £,1,0(.!!) 
a year to the manager. In addition, to this 
there had been a profit in every year but one. 

It was manifest that these results had only 
been obtained through a much more intense 
use of the land and many more livestock 
were carried that existed on the previous 


farms: much, td' ih-* jjrm.’.'huid hud }i*.‘come 
pt-riiioncnilv arabb* ; miin* had bcs-n pbiiiuhifd 
for uirerimt.i* lursbaudry ur for rt'-stioding ami 
a, rijtiition cd' crojis had bfru aiioptod, laainlv 
iu two gr.4Mip;\ covs-riim, rs'-iK toi-.idy j.!('riud.s 
(d lour and si.v '.'(■a.r'G 'I'iic' sc.dt' nj tqiiU’al io/is 
u.-iPuraJiy :j,iibfd('d upptnl tiu!! \ for full !is<^ of 
ibc msuddnery, iind llc' ^ o-ring methods 
ifmt hsui been adupied nave ;i v.lt%tr pici.iirc of 
the \vhol<‘ plan uf fiiits and «d‘ tin* rasper.- 

tivi‘ inqjorlancr i/f the tliflVreni, parts of it., 
thm of the sigiiificani thiug.s in this ca,Vie, 
as in otbri's of a .siniilar kind, was iiiat-. ('on- 
irarv ])erha.])s P* cxje'rr;;! huis, tfic full ust' of 
machinery Jmd not inculved ;i deci'eastt iu 
file aanoiint cd la}.i'mr emph.s\’eu. 'The more 
intense cropifnig and i he jncr(a‘i.'.k- in tlie number 
ot livestock Imvi' involved additiona.1 labour. 
Tlieiv, was au incvtsise of 51 por cent in the 
number of men iun ployed full-time a-s compared 
with the tidal on Ifie previous 25 farms amd an 
increase of no fes.s iiian Hu per cent in sea.sunai 
ea.siini labour, jiarlicularly on the pi>a., ])of;ito, 
iind beet; crops. Moreovej' i In* svsteiu aiiopted 
liad resulted in an average wage, p.aid of 42/5 
pe.r week, or lUa, more than idle (ioujitiy rate 
at that' time.-- The Rt. Hon. Loui> Adoiso.nt, 
P.B., in T/m FldiL 12 (Xdober ilMU. 


RURAL RECONSTRUCTION IN SIND 

By Abdul Naei Gul Hassan Khan Agha, B.A. 

Offweff for Rimil BficomtruoM 


R ural reconstruction in Sind started 
ill right earnest in 1938. In 1936, when 
the province was separated from the 
Bombay Presidency, the Government of India 
raised the question of systematizing the work 
of village uplift throughout India and of con- 
iining the expenditure to certain definite 
heads so that the activities should not be dif- 
used over too wide a field without concrete 
results. The examination of tlie sclieme took 
time and the scheme as finally modified by 
the Government of India was adopted in this 
province in 1937. In the same year, the 
}:>rovincial Government, to suit the' jtoculiar 
conditions of this province, tiiought- it necessary 
to set 11 ]) a skeleton organization jiud to for- 
mulate a }nogramm(‘ so tliat tla* woik ini<dit, 
he _ centralized aiid the maximum results 
achieved in return for the funds spent.. A 
8])ecial Oflieer was tlicrefoi-e appimiftal to 
guide the movement, distih-i; sudliar com- 
mittees were set up, and small area..s to be 
intensively developed through these <;om- 
inittees were selectial in eacli district. In 
addition, village committees were also set 
u[) so that villagers might lie able to take 
tlieir share in the supervision of work, raise 
tlieir contributions in the shape of money or 
labour, and themselves suggest and initiate 
the^ works of improvement mo.st nm aired in 
their villages. 

I he n('ces.sary machinery and organization 
having thus been set up, the progress made and 
The recalls achieved are as follows. 

Ihe funds available for rural reconstruction 
ai( pio\ided partly by tlie Government of 
India and fiartiy by the provincial Government. 

Governmeni of India grant 

The Government of India grant is spent on 
the improvement of water supply, on sanita- 
tion and Iiygiene and on agriculture and cottage 
mdustries. The most substantial progress 


. made under the first head has been in the 
provision of tube-wells. More than 120 such 
wells have been constructed or approved for 

appreciable 

lu the Hyderabad, Nawabshah, Sulckur, Thar- 
parkar and Larkana districts. A. number of 
ordinary wells have also been suulc and im- 
proved. 

Under the second head, real progress has 
been made m the removal of manure outside 
the villages and storing it under modern aori- 
cu tural methods, and the results are parti- 
culaily notable in tlie four northern districts 
ot hind. In addition to this, village streets 
have been levelled and pits and .depressions 
mied up. in .some districts the villagers have 
begun lo provide Iheir houses witirwindows 
aiul vciitilatoj-s. Village medicine chests ({.able 
disj-.ensancs) continue to increase and are to 
ba iouml^ m all villages in the selected 
areas, wliiie ni Hyderaliad district alone tliere 
are .16. 

Seed disirihtition 

^ Under the third head, viz. agriculture and 
iiKUistnes, the iminbet of wild and impleraent 
depots increased from 18 to 33. This is 
important in view of the fact tliat pure see<l 
IS still the greatest need of agriculture in the 
province. Those depOts sold 18,933 maunds 
oi pure seed of improved varieties of cotton, 
nee, wheat, jowar, hajri and oil-seeds and 588 
improved a,griculturai implements. A ne%v 
departurii has been an endeavour to use the 
depdts for propaganda purposes by the exhibi- 
tion of specimens of most of the improved 
seeds and implements required for the province. 

A beginning has also been made in the intro- 
duction of an improved poultry-breeding scheme 
from the funds allotted under this head. Or- 
chards have been laid out in the sefeoted villages 
of several districts and in others demonstra- 
tion plots have been cultivated. Trees and 



INDIAN FABMJXO 


Mia .grant. BIstaiet • ■oi'gaiiiEers,' ; xillage. 
readers and', himgars Inive appointed 

in -tlie selected areas of eaeli ■ distric*!. The 
Special Officer' aiicl'tlie .Publicity -Offieer pay 
frequent- visits .to the Sfdeeted. areas where they 
give lectures and hoki sliow's and demonstra- 
tions. Seventy-five, model limiseH have lieen 
built as'. a pattern .for' 'tire '\’illagers' to copy in 
various districts, !riie .iwst. step. is. t'li.e eon- 
■striictioii. of '' .model' v.illages anci three 's.neh 
.villages are aetually .iiiidc.;r c.oiistrtietioii. TIio 
starting, of a iite.raey Ciunpaigii gave stiiniilns 
to rural education and in atMitioii to the open- 
ing of nev*' schools and aciiilfe. literacy cent,res5 
libraries have been provklecl i.n a number of 
villages. . In several cases, inclastiial and 
agricultural bias chisses have l}eea established 
in schools. A novel feature has bee.ii the 
provision of circulating libraries in some 
districts. Among miscelhineous activities 
special meution may be .made of tlie increase 
of Boy Scout ti'oops in villagtis in the Bclectcd 
areas and the organisation of Birl ('liiides. 
Junior .Red (Iross societies liave ciintinneil tsv 
flourish, and in several disti'icts mor«;» duis 
have been a|:>pointed. In regard to road- 
making, special nieuiuui may !»> made of a 
merit ar(5 used for the payment of the nec,es.saiy road om? mile in Icnaih ctoisi rindt'd by the 

stall of the Special Oflicer, the Sudhar Corn- villagers in i)adu disirier, with a little, assihiinee 

mittees, propaganda work including village from the .Di.slric! jjocal Bi..urd. This was in 

shows and exhibitions, the construction of addition to ih«^ work df,me by them in rnain- 

model houses and model villages and other taining a road se.vtm miles in bmgth, pmvi- 

purposes not covered liy the Government of oiisly eon.striicted by them. 


flower plants hav(* been grown by the villagers 
in the selected areas in various districts. 

As regards the Industries Department, the 
main activities liave been rope-making, soap- 
making, tanning and beekeeping. It has 
been decided that soap-making is mainly an 
urban industry and the expenditure will 
henceforward be met from ordinary provincial 
revenues. Some work is, however, still being 
done in the villages. The demonstrator visit- 
ed Nawabshah, Hyderabad and Upper Sind 
Frontier districts and 30-40 persons received 
training in those districts. A beginning ha.s 
been made in the tanning industry by sending 
a local tanner to be trained at Bombay, and 
he is now imparting instruction in the Hydera- 
bad district. Much is hoped from the intro- 
duction of the beekeeping industry. Bees have 
been imported from Travancore and the Hima- 
layas and are being acclimatized in Karachi 
itself. So far the work done in the villagt's 
has boon confined to demonstration but it is 
hoped, wdien the hives have, been multiplied 
in .Karachi, 1o distribute i.Iieui to villagers. 

Proinneial fumls 


What the Scientists are doins. 


LARGE-SCALE FARMING 

A t a meeting of tlie Piisa Agriciiltiirai 
Research Societj held at Kew Delhi 
on 27 February 1941, Dr W. Barns, 
Agriciiltura! Commissioner with the Gro%mru- 
iiient of India, delivered a lecture entitled 
‘ Random Reflections This lecture dealt 
mainly with the possibilities of large-scale 
farming. 

Poverty and lack ot organization, said Dr 
Burns, were the chief handicaps of the Indian 
tanner, and his immediate requirements were 
technical help and business organization— 
requirements which were recognized as essen- 
tial even to British agriculture. Tiie .stress 
of war had led to a public discussion of the 
present agricultural po.sition in Britain, and 
recent contributions by Lord Addison to The 
Field .showed a sigiiiflcaut cliange in the trend 
of thought. Dr B u ms referred to a corre.spon- 
dence in The Times initiated liy Mr Bernard 
Shaw and followed up liy Lord Eledisloe, 
concerning tlie comparative ineiliciencv of 
small-scale farming and the ijiiiiortance of the 
application of science to agriculture. 

Dr Burns recalled that at the recent Cotton 
Research A¥orkers’ Conference in Bombay, 
Mr Y. G. Deshpande, a landowner of the 
Central Provinces, Jiad as.serted tliat it was 
impossible to get satisfactory yields of cotton 
or any other crop until there. w*ere economic- 
sized forms. 

Dr Burns gave examples of certain large- 
scale forming enterprises in the Punjab and 
stated that, in one of these, yields of wheat 
were double those obtained on adjacent land. 

■ The Project System* might be considered 
as ay first step towards a better state 
of things. Thi.s method, which involves tlie 
simultaneous apjilication of a variety of im- 
provements in a village, might well lead not' 
only to technical improv''ement but also to 
cooperative organization. For such a moder- 
nization agriculturally trained managers (simi- 
lar to Continental agronames) were essential. 

* See li^DiAX FAKaiiNG, Vol. Jl, No. 3, pp, 113-18. 


R the students of agricultural colleges couldj 
m addition to their college training, also obtain 
prafoical experience on large forms, Ihcre 
would be men available to lead such chan-xes. 

AcCs.-'" ' ■■ 

INDIAN SCIENCE CONGRESS 

T he .scientific work of the Indian Sciciico 
Congress was transacted in Iburtcen 
different sections. Joint discussions 
were held between sections on different as- 
pects of the .social relations of science, notably 
on food-planning, literacy campaigns, iho 
quality of crop.s in relation to nutrition, and 
reasons for the lag or delay in the utilization 
of medical (scientific) knowledge by the indi- 
vidual and the initial steps towards solvin'^ 
the problem, etc. The miniber of jiapere 
received and discussed varied from section 
to section. Chemistry topped the list with 
us many ^ as 238 paper.s, Agriculture came 
.second with 66 pa,pers, while the youngest 
section of Engineering Research had 14 pa, pens 
before it. I’hc .section of Medical and Veteri- 
nary Research was third in the list witli 58 
papers, of which only nine were, classified 
under Veterinary Research. Besides, live- 
stock matters were grouped under other 
.sections of Agriculture, Entomology, Zoology 
and Physiology as weJl, and these included 
data regarding tape-worms of sheep, the cattle, 
and horse tick {Hgalomiiai crgi/ptiimi), fowl 
lice, the economic.s ol sheep aud goat herds, 
milk and ghee supply, ilu; con, sumption of 
milk ill urban area.s, and the effect of .synthetic 
fertilizers on gras.slands. Regi'oiipirig of sec- 
tions engaged the attention of the se-ssion, and 
the propo.sal to alter the present grouping of 
\ oterinaiy Re.search by transferring it to the 
section of Agriculture was advanced by the 
Executive Committee with the support of 
the Council but was thrown out by the General 
Committee as unsound and retrograde. It 
wa.s explained from the veterinary side that 
though animal husbandry and agriculture 
come under the same Ministry of Government 
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for administrative convenience, the scope of 
the Congress was restricted to scientific m- 
vestigations, and veterinary research was 
much more interrelated in its inetliods of 
approach and interest with medical science 
than with matters of crops and soils. 

InfocUons of -men amlammals . 

Eegarding the sectional papers, the large 
majority were of a highly technical iiatnre, 
being designed to interest specialists rather 
than the iminitiated layman. The increasing 
incidence in an Indian city of a form of in- 
fections |anndice or * yellows ’ (which affect 
man and dogs through the intermediary 
agency of rats and is caused by a spiral-shaped 
microbe) formed the subject of two papers. 
In another paper it was revealed that the 
common giiineaworm infection of man and 
animals (transmitted through the mtermc- 
diary of the aquatic animal ‘ oyelops ’) could 
be controlled by the rearing of the larvivorous 
fish {Rasvom). This inteTcsting inethod of 
biological control of this disease by employing 
another fish {Barhiis fuckdli) to feed Upon 
Cyclops and the worm larvm was already 
known. The use of the new drug, sulphaui- 
laanide, and its derivatives in the control of 
diseases was discussed from all angles, and 
encouraging data regarding their use in out- 
breaks of human ])laguc wore presented. Tin* 
brain and spinal disease, known as enceplia- 
loinyclitis, and ‘ circling disease ’ of aminials 
was tliorougkly discussed in the light of ex- 
perience in the Punjab, Kasiunir, Biluir amt 
countries abroad. Tim cause, whether a i>ae- 
terium {Lbtcrdla) or a rfrus, remains mi- 
deterinined though microscopical studies of 
the affected tissues are suggestive of the latter. 
The role of possible vcctoi-s such as mosquitoes, 
cases of relapse, and differentiation from other 
diseases were some of the other points dis- 
cussed. The successful transmission of lue- 
morrhagic ' septicminia (a most serious blood 
infection of Indian cattle due to a germ closely 
related to the bacterium causing human 
plague) through the agency of fieas in labo- 
ratory animals was reported in one paper. 
Discussion yielded information regarding out- 
breaks of rabbit septiemmia (snuffles), and also 
of the means of spread of the similar disease 


in slipe|), uherc ihf’ (‘.ni-.oji,.'- is iourid 

only in tb'' linig.'- .oid n*!i in tiu-. {i!'ripbt>r;ij 
blood, in till- way t'A-.-lnd'h;- i oui- misrioij 
by ar t h ro p* i s . it -a ; . ■ ; i > h n i f * ' ■ , j i 1 1 ; u ■ ilf.*,,-) s 
could tniBsmii tiic di'cc'-r [uvb''' laboralury 
conditions, and tloi cxO'tit to v, I.ich natfir.jl 
trans'misshm tbmiigh, Vi'ctors itdvcs jdace in 
the. field rmpiiivs lo lie isi'. Oth.-r 

subjects discu.-.-tod iucbidiod ilio part playml 
by atmosphiuh- oxygen, etiiiligat, ioid en/ysue 
(nnorgaiiist'.d {cTmeiill sicuon in the destruc- 
tion of oarot{‘ne (a. preeiir.-Hr of \iramirt A) 
on drying of gi’a>s<‘s, tlie regiouai diNtriburiun 
of warbie-fiies, rhe iie.'tcriiuicai -U' u new [xim- 
site from the fowl, the dPve!o|nm*ni-ai stages 
of a rouiid worm (J/criWac/rri/.v illgiinfua) 
causing parasitic gastritis ijr catrb*. the round 
worms known as Tridimtnnifpjhti from doinc.s- 
tic ruminants, and the .systematic position of 
the encysted org.'wilsm, IlhitinsiHt/'hlhotk;, which 
causes ua.sal polypus in man, catlic and liorses. 

COTTON RESEARCH WORKERS , 

R EAIilZlNO the lu-cd ibr ib(> xuriuu.s 
cotton re.search worker.--, tu tneet o<‘e.,‘i- 
siouaily and disiac-s the tuaity teeituiiait 
and soientilic qiieslion.s c(ai»iec?ed will) cot.ion 
impj'ovcment, the Indian iVutfal Cotion 
Committee luo! <u’ganiml a eutdereiu'C of 
Workers ibr the iirst, time iiU Ma.jvh VX\7. 
The second stieh eunfereime was hcltl in Eombiiy 
from 20 to 22 January. There, were )»Yer fit 
contributions grouped under different .sui.i- 
jeets Micli it.s genet ic-s and, {dunr bnaaiing, 
cotton i)gricult-ure, i-otion teelmolngy, stu-tis- 
tics ami cotton jiests and distM.-ie.--. 

.Mr J\ M. Khart'gaf, Pre.sident td' tin' tbltoii 
Pommit.let', }n-e.si<led over tlu' nieetiugs. I'o 
ffteilibiie di.scu.>^sion, the paper." had b(‘en 
l»rint.eil and <*.ircula1ed to itit-mljers well in 
advitnee, aiwl Jit llie, eojifereuee the authors 
were, given only fn'c to seveji ndnuies eaeb, 
just to mention the. salient Ibatures vsdien 
introducing their pitpers. The. conftuenee 
was well {i,t,l:emletl, tliere being over bn mombor.s 
presluit, iiidiiding professors and staff’ of local 
colleges. At the end of tlie di.seus.-ion on 
eaedt paper, Dr W. .Burns suiunuirixed the 
outstanding points arising out of the discus- 
sions. 
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Improretnent of breeding technique 
Under genetics and plant breeding, Mr K. 
Eamiaii and Bao Bahadur V. Eamaiiiitha 
Ayyar outlined the results obtained so far, 
the necessity for an intensive prograunme of 
hybridization and how the latest advance in 
the science of genetics should be taken advan- 
tage of in improving breeding technique. 
Dr V. G. Pause dealt briefly with the important 
question of the mheritance of quantitative 
characters in cotton. Two papers of cytolo- 
gical interest in this section dealt with inter- 
specific hybridization and colchicine-induced 
polyploids in cotton by Mr K. 0. Arnin and 
tlie study of somatic chromosomes with special 
reference to nucleolar chromosomes as an aid 
in tracing the phylogeny and interrelation- 
ships in cotton by Dr Jacob. Mr Mohammad 
Afzai, in discussing the practical utility of 
collecting data on flower and boll production, 
came to the conclusion that the data he had 
examined were not of much value to the 
plant breeder in predicting cotton yields. 
Mr Q. B. Patel gave a comprehensive review 
of cotton breeding in Gujarat and Mr B. J. 
Patel dealt with certain considerati<nis on the 
question of breeding for earlinoss in cotton. 

Economic holdings 

One of the important points referred to in 
two papers under cotton agrioultnre was the 
question of growing mixtures of cotton and 
the experimental data collected at Indore and 
at Parbhani wEieh would appear to indicate 
certain advantages in the practice of growing 
of mixtures although it is too early to recom- 
mend the practice to the cultivators. BIr 
Boger Thomas, in a paper entitled ‘ Some Odd 
Thoughts of a Cotton Grower dealt with the 
practical difficulties of the cotton grower in 
obtaming maximum yields and drew attention 
to what the scientist might do to deal with 
some of them. Mr Y. G. Deshpande, himself 
a large cotton grower in the Central Provinces 
and a represenfcativc on the Indian Central 
Cotton Committee of growers’ interests, asked 
certain questions regarding cotton soils, cotton 
yields and the eradication of kmis grass. In 
the course of an interesting speech he pointed 
out that India could not compete in yields 
as long as Indian agriculture was run on small- 
s' 


scale holdings with neither capital nor trained 
iiitelligence. He recommended the raising of 
capital, the formation of large farms and said 
many people would be willing to hand ov'er 
their lands if they could be shown a profit. 
Other speakers gave interesting facts j-egard- 
ing this same matter, incliidmg Bai Sahib 
El. D. Sawhney who described what was done 
by the Sudan Plantations iSyndicatc and 
Dr Burns who mentioned some recent articles 
by Lord Addison and a letter by George 
Bernard Shaw to the London Times of October’ 
1st. The present position of the mamirial 
trials with cotton in India was reviewed by 
Bao Bahadur D, V. Bal, and this was followed 
by a short note by Dr Pause dealing with the 
several points one has to bear in mind in under- 
taking comprehensive manurial trials in cotton 
which the Cotton Committee was plarming to 
carry out. Professor B. H. Dastur gave a 
critical summary of the present position with 
regard to the investigations on the partial 
failure of cotton in the Punjab. 

Quality and environment 

Under cotton technology, Dr Nazir Ahmad 
gave a review of the position regarding the 
relation of the fibre properties to spinning 
performance of Indian cottons. Other papers 
in this section referred to the question of the 
quality of the cotton fibre as Influenced )^y 
environmental conditions such as the place, 
the soil, rainfall, climate, etc. 

The only contribution under cotton statistics 
was that of Dr Pause which, related to the 
standardization of experimental tee]ini{|u« in 
plant breeding. The chief papers of interest 
under cotton pe>sts and diseUvSes were those by 
Dr Upjjal and others dealing with further 
jrrogress made since the last conference with 
regard to breeding of strains resistant to wilt 
under controlled conditions and the genetics 
of wilt resistance. 

The Conference was undoubtedly a great 
success in that it brought together several 

workers and gave them an opportunity to 

discuss problems of common interest. The 
importance of holding such conferences periodi- 
cally among people working on different aspects 
of research in a particular crop cannot be over- 
emphasized. 
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INDIAN SOCIETY OF C^ENK'I’KAS 
AND PLANT BREEDING 

A t tlic iXH'oni nict’liii” oi' !lii‘ hiiH.-in 
Hdiencc OuriiiTOM- at IF’u.uvs, ihi- in'li.u! 
S(»cit'ty of Conaiifs aiid riant- Hi'acc'iiivi 
ivas inaugurated. Tin* fulliHviug -■ 

were elected for ii)4] : 


I plant :ifid .niiui.it idifriiiuii he had 

iji etiliahsirafioii 
iii! fa. ^>4. .juS lUh.-is, which 

mw .ilia/!. : 

1. tfie ijualit^- of tk* 
seed : 

2. 3!.in!/rij*g iuifjeh* i>. the iitiJiifiona! 



PirM'idnii 

Vicc-rrcHldci'fs 


iSccrefari/ 
Treasurer 
C (nine ill on 


.Kuo J’.aliiuliu' T. 
Venkatramit]', 

Dr W. 

i\lr K, Ixaixiiali 
i)r B. r. Pul 
Dr S. ilaHuinujiUi’i 

Dr V, K. BufluiiH 
Dr H. B, Kudani 
•Dr .T. H. Piiiel 
Dr T. 8 . 


Ilie iSui’if'ty will iasue a joui'nul in v.hif-ii 
paperHon gi*netie»; plant Breeding and eytidogv 
will he published. 


PLANT AND ANIMAL NUTRITION 

P i^ANTS lire the ehief source.s of nutrition 
and energy for liuinun biungs and 
aninuils, Ilie .stem, leaf, fruit and grain 
are either eaten direct or they may be fir.st 
eaten by the animal and its milk or tiesh after- 
ward.s eorisurned by Jmiiian beings ami auiniiiLs. 
it therefore follows that it is the ability of 
}>laiita tu manuliicture food and the right kind 
of it that is important in nutritional e<-unumy, 
said ^ Rao Bahadur A iswauath in his ])res!- 
deutial addres.s to the Chemistry and Biolugv 
.'Section of the National Aiaulemy of Sciences 
which met at New Delhi in February. 

It was not known till recently that the 
(mvironmental (-onditions and part’icularlv the 
nutritional condition.^; a.vailal)lc to the plaut 
are capable of exercising an influence on the 
metabolic processes in tlic plant, leadin'-'- to 
changes in. its comjiositioii and nutritive value. 
Even li the gross compu.sitioii ol' the iilant is 
not found to vary, the first compu.sition and 
he biological value of the constituents may 
bo altered, leading to variation in the fuolo- 
gical efuciency of the plant produce. 

Rao Bahadur Viswanath referred to studies 


and «!!•*. 
fuiiciinf 

and 
•I, hi 


Ihclur.'. 

• oti till auimals, 

'* as lit!.- fif their 
. i Ci if V biidors ; 


upcrai i‘,'' ‘-"li •iceiu -aiiirii.d, iuclud- 

iuu ionn-ii! le-ihe *. 

lie- a'-'-e Ur'v .ruo cMOraj-v to 

prevailing idea-. In da- years that 'juive 
pa.'^st'd mfc'c di;;!,:! tT.-?-- < i'htuint'il in liulia 

uuii ulut'.id, wiia-li •■■uoi'or! tiec 'view ihitt jiluuls 
and auiniiil' need ;U!d le-.iHnid tu neecssory 
fucturs. and tfuH the ru'e uf oraguie matter 
and oruamf ui.iOim.*s;. part imihirly furmyanl 
manure, is, be.ddeix excn-i'^ing ,i direct influence 
S.U1 plant nutrition and mcl.’ibtili.'^m, to ficlp 
in Ihe maintenunce rd the acces'^urydbod- 
l;ief ur eycie in flm i'Ufipcraiive e.\isi.!*iice of 
plants ami aiiinmls. In it -ivihl .st.-ite, the 
growth and tlovelopunut uf the plant is 
governexi by the ine.x.uralsle l.ivv of nature iw 
wldeli xtniy the fittest e.in sur^'ive. VVitii 
the interferenee ot man. and the coming of 
the plan! umler the regime uf cultivation, the 
nuliiral Imlauce is up.set, and it tlivii liceoiucs 
nece.ssiarv to minister carefully to the needs 
uf the plant. 

Agrieulf Ural .scientists ari' engaged in breed- 
ing crops lor higli yiehD, |s it possible to 
eornbine high yjidd will; hiylt protein cou- 
teui i 1 here i'- no detinit** evidem-o on thi.s 
peiut e.vi-epi that of ilse inverse relaiionship 
ol nitrogen and yield. The fle.sired combiuu- 
tiou of high yield .-uui Isigh protein content 
has therefore to be secured by H'nuiuririg. 

-Large cultivated areas an* jioor in organic 
matter and other ]dant nutrients, and large 
sections ot tlie peojde iicjiend upon the food 
raised in these area.s. This ineaii.s dietary 
defects re, suiting from u low level of intake of 
certain foods which arc also deficient in certain 
essential eonatituenfcs, because they are raised 
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on deficient soils. Prevention of defects at 
the. source of production is better than reme- 
dying them afterward.s. 

Intensive agriculture in the past twenty- 
five years has awakened Europe and America 


to the value of organic manures, and they now 
join India in the cry for the conservation arid 
use of organic matter. The meaning is clear 
not only to Indian agrioulture but to world 
agriculture. 


JUMNA PARI GOATS FOR SALE 


The Manager, Mission Poultry Farm, Etah, will be glad to receive 
offers for the following pedigree Jumna Pari Goats at the farm, which 
are for sale : 

Jumna Pari female adults . . . , . . 32 

Jumna Pari goatlings . .. . 29 

Jnmna Pari female kids . . . . . . ■ 8 , 

Jumna Pari male kids . . . . . . 10 

Jumna Pari bucks . . . . . . . 11 





E')( fit iries nya rd huy aoricull n re 
AgrituUure and Servin' 

to udeeted Idtcrs in raneti ichere if ,s 


0 5 Ate there any simple measures to 
control the Insect enemies of lac,? 

A ; Tiio diiiu;)go, i.o Ifu; crD^s uiui bu 
ciahly tedueed if tlio foliowing incu.strn;.'. an* 
adopted, 

1. Lao intended for use as brood lac shoidd 
be cut as near to tbe swarming tinm as possildo, 
never more than a week before,, for optiimini 
results. 

2. Ill choosing lac for use as lU'ood, healthy 
lac showing the minimum of parasite ami 
predator attack should lie selm'^ted. 

3. Lac tied to the trees as brood should in' 
removed as soon as the tree is suifteieniiy 
covered by the lac larvfo and in no case should 
it be allowed to re.nudn on the trees for more 
than three weeks. 

4. Natural infection (i.e. leaving a certain 
amount of brood lac called ejienii on the tree 
to swarm in sitv) should bo abandoned pfu'ti- 
cularly in Oetober-Novomber. Exception to 
tins rule may be necessitated in certain lucali- 
ties, e.g. infection of palm {Butm fromkm) in 
Palamau is said to be more successful with 
natural infection than \Yith artificial. 

5. All lac cut from the trees not required 
fox brood and all ]>rood bus after use should 
be scraped from the sticks at on<‘.e. This 
action alone', destroys many of the larva' and 
pui>a5 of the enemy insects and exposes otimrs 
to climatic, factuns and to Ihe attack of 
Larvae and })upm of ail insects which are 
easily visible may lie cruslietl or killed by 
dropping in lire or hot water. 

6. If possible, the maimfaotui’crs, soon 
after purcha.sing the stick lac, should convert, 
it into chauri (seed lac). This eliminates the 
predators and parasites wdiich after emerging 
as adult, s try to escape into the fields. Preda- 
tors also breed on the stored lac. 

7. In general, it is unwise to grow kusmi 
lac (lac grown on the husam tree [8chleichera 
trijuga) or from kumi seed on some other tree) 


gT(j\vu on ihe 
or rarijini lac 
' ieve/ni, as the 
|i oml liecome 
preduloi’s and 


0 t Please let me know if there is 
anything which can be ssihsrituted for 
^reen fodder or silaf>e in the ration of 
dairy cattle without loss of milk and 
the igeneral condition of the animal. 

A : The viuue sd grccTj fnddu'r lunl silage 
wld<;ii i.s, of course, a grt'C-r. plain in an eiusilagcd 
form, lies in tludr .siuTuleJii'f', vituiuin conrent 
uud bettor nvuiliibility of minerals, and there- 
fore the inclusion of either green fodder or 
silage having all the.so properties i.s very cshch- 
tial in ihe (.lictury uf milch cattle, piiriiciilarly 
Ihose whicli are c'urrying a calf. 

Urcen foiidcr (am be .substituted for silage 
and riee vena, but llu're i.s no p<‘riniinent 
substitute for eitlmr (d them, nnle.ss the aui- 
nuila are sent out for liberal graxing on a good 
and abundant pasiiirc hmd. 
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may kftep for about four days. You should 
ooiisuli tiliG livestock Export ol your province 
aud, if nocessary, the Imperial Dairy Expert 
at Bangalore on these points before einbarlcirig 
upon any large s(;heine for the installation 
of refrigerator equipment. 


0^1 should like to know tlie process 
for ^ preserving fowl- eggs for a long 
period— say six months. 

A : Hu? preservation of* fowl eggs is common 
in 'western eountrieK and eggs are edible after 
a period of six nionths’ storage. Preserved 
eggs are iisualh' quite wholesome, but have 
sometimes a railier clirdky flavour. However, 
it is necessary to point out tliat the edimate of 
India, is Tory diflfn'i.'ut from that of western 
countihss and no guarantee can be given in 
regard to the length of time that eggs will 
keep under Indian conditions. 

Eggs i'or lime presei'vation are usually 
put in glazed earthenware containers. With 
one method, lime, is mixed with water in order 
to form a creamy paste and tlie eggs are put 
in this and the whole of the material soiidifie.s 
around tlie eggs. With this method 10 to 121b. 
of lime is atldod to water ]n'r 1,000 eggs. The 
liquid si'ould (?.ome at. least 1 in. above the 


Q ; ■ Please let me., know : 

(a) The sheep popuiation of India. 

(b) The annual production of wool 

ill India. 

(c) The quantity of w-ool exported 

annually to other countries. 

(d) The average price of wool per 

maiind in India over the past 
three years. 

A : (a) -13,500,000. 

(b) 87,000,000 ib. 

(c) bo,-! 1 6,000 lb, in 1938-39. 

(d) H.S. 25-2-9 in 1936 -37. 

Ks. 37-12-0 in 1937-38. 

Rs. 31-5-3 in 1938-30. 
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BOMBAY 

By B. S. Patel, N.D.B., N.D. A I KAA ). 
Pnndpnl, Atp'kultmal (Jolluji-, 


G reat clainage was ciuiserl to fruit 
trees, espeeialiy the banana, the mango, 
the cMlxU and to crioomit trees {)y the 
cyclone of 16 October 1940 a.t 75 miles per 
liour in the northern part of the 'I’hana dis- 
trict. The banana plantations that suffered 
were, mostly in the Basseiii and Palgliar area 
and the vMhu plantations in the Dahanu, 
Gholvad and ITinbergaon talukus. The Reve- 
nue, Department is helping orchardists by 
granting tacmvi loans, and the Agricultural 
Department is helping to secure fruit tree grafts 
and rendering technical help in replanting the 
damaged gardens. Some cMku trees liavo been 
successfully lifted uj). 

Tvaitrhig class for orchardisfs 
A. training class for nrchardists was held 
hy the Assistant Horticulturist to Government 
in November, 1940, for a week at Nimbhora 
under the, auspices of the Taliika Develop- 
ment Association, Ravej-, East Khandesh. 
In the morning, the students who numbered 
106, were taken to their own gardens in the 
neighbouring villages and scientific methods 
of propagation, budding, grafting, manuring, 
pruning, control of pests and diseases and 
preparation of bone manure and compost were 
demonstrated. Fruit preservation, bottling of 
juice and banana drying were also shown. 
The students evinced keen interest in the 
class and it is felt that such classes were very 
helpful to orehardists in the rural areas. 

Intensive bunding class 
The demand for admission to the bunding 
class, first started in 1938, has increased year 
after year. In the first class 45 students were 
selected, in the second class 20, and tMa .year 


The last class for tlu' yt-.'ir cIohjhI on 

15 ■Viarch 19i 1 . 

The students are (diln-r agricul- 
turists or !uiidiiWn--r- wl:>> huvi- t'h,' 

vernacular final t-xarriimitiou. hs ‘xu-li class 
there were .-ouic .'-t u;b*iit> wlo' h-al ;-.tudicfi 
up to the Engii.-di iit'th staudard. -*0110 tiun 
mat riculares, a lew nsat riculaic- and a few 
with coileciart! s-duc.ii ism. 

The siiidetd..-. worked frsusi n tui 1 1 -K' a.m. 
and iVtun 2'<»0 to b-giO p.fiK TI.ey ij.-:uaiiv 
worked in ibtir tcttel-es. e.-tb baich i!K!e]H‘n- 
dently tuids^ra ami all uf then! its charg- 

of a gradiiate a-eistant. 

The work ei.msi.'itf'il of a nundn-i' oi‘ practical 
field e.xerciss's in «>!'dei' ts* ‘.fiN-s. Hu-m a ihorsasgh 
iflea (if thi’ us,(‘ oi' ’ih-n-imieuts anil 

metluids oi' work, 'I’hey v. ere (atiuld the 
use of ihe fidi'twijig in'^rmnieiu.- : -■t.'iiain, 
Gross-stuff tiii'UJiatic curnpa,-,';, dutii]»y 
level, and farmsM-'s level, Tlie tield I'Xi^rcises 
mainly consi.st(-d of survey kiyfuit of field by 
chain and {ross-.sVuiV. iixinu btuuidury and 
positiofi of objects, .'■urvt'y by iakiag 

levels, determining eoiOours and n>e of plane 
table. One hour in tli(‘ aft(*rnoo{i was devoted, 
for explanation and suilicieni nosia^ on tin' 
above ext'reises were given io tnake the wuu'k 
clear. The omt. of the thm* in lla afternoon 
was utilised in plotting the work nmiutaiued 
in their field books. 

The techniqui( of hioidirtg and Wiiste wu'ir.s 
was fully explained and ilm aetmd layout 
of field bunds and waste weirs was carried out. 
Slides and epidiascoju.* plates referring to 
erosion and bunding were shown, The.y were 
also taught how to read viilagt; maps and 
toposheets, 

- The students were taken round on a ten- 


there were two classes of SI4 stttdeiits Bftph, day tour to . see important scliemes and 

m r'- A .'A.- A, 
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I.Htriuii; ike tour the utiulents and holidays and the students were taken 
niaiiiiaiiicd iiol(‘S ol' iisel'ul inlbnnation round to places tif interest like the. Fruit 
Jtiven. Kesearch Station and Apiary, tlie (College 

Besides i he noniiid i raining in fa/nd/j/// tlicy farm, the College dairy, the (Jeiitral poultry 
wen‘ given pliysieal training twice a, week, farm, the Vod'rinary Lospitid, the 'Deecaii 
seoiit ganit's, hrst-aid, lectures illustrated by Paper Mills, Karla Ca.ves, iteay Museum, 
magic* iuidern slide, s on pyueral and hygiene Pocha’s ruirsory suid seed stoi'o.s. and the 
topics. Advantage wa.s taken of Sundays eleetrical laboratory of the, Kugineoriiig College, 


HYDERA.BAD 

iyv IhfiZA AlomuBDJN Baiu, B.A. 

Fersonal lo the Director of Agriculture, liyderahaiJ, Deccan 


I N \iew of tin* economic depre,sHion, 
.11. K. 11. the. Nizam Itas been plea, sod to 
SHiX'tion tile following eon<*e.s,sion.s in the 
collection of land n-vonuo from agricultuidsts ; 

(1) remi,s,sion of 3 a.?, in the rupee, on lands 
under cultivation in all the tidukas of 
Adilabad and Kariinnagar <ii,siricts and in 
the tainkius of Warangal, Mulug and f’aklial 
in, Warangal tlii-;trie.t and of 2 as. in the rupee 
on land.*^ under ahi cultivation in tiie remain- 
ing talukas of 'Warangal di.stviet aanl also 
ill all the taluka,.s of Metlak, tJuibarga and 
Aurangabad divi,sions ; 

(2) remission of 2 as. in the rupee on the 
sugarc.ane crop under first ahi cultivation, 
in view of the fail in the price of gar ; and 

(3) remission of 10 as. ])ies in the rupee 
in l'haha'\ and of 3 us. in tlic rupee in jugirs% 
on land.s under well-irrigation, a,s last year, 
iriie conm'ssional rate.s will apply to jagirs, 
namatilhans% and paign/is^, also. The Hubedar.s 
and First Talmplars hai'e lieen a.sked lo sec 
to it, that the agrieulturi.sts receive tliese con- 
cession, s granted by t.he (xON'ernnumt. 

liortieulfurul and Ponlfry Show 
The first Hyderabad Horticultural and 

The aatunin harve.*,!), of rice, 
t Jjands n'hieh are under tiireet manage meat of 
the Govcrnnient, and the revouiic from wlueh goea 
to the htovernment exchequer. They envoi' an area of 
about 00,000 sq. miles, witli an asses-sed revenue of 
ils. 3,20.00,000. 

I Lands the revenue of which has been wholly or 
partly assigned, for some special purpose. 


t 

L 


Poultry Show was ludd in 1031 by tdic De- 
partment of Agriculture to find out tko exi, st- 
ing position of the local horticultural and 
poultry indu.strie.s. Tlio nintli ,shuw was liold 
this year on the .Ibtli, 17th and ISth January. 
The main object for continuing the show is 
to create a keen c.onHx'fcitive iutcre.st in the.se 
iiKlu.sfcries. It ha,s (‘ucouragiul and helped the 
people of the state to rai.se good ])oidtry and 
to grow more ami lietter fruit.s, vegetables and 
liowers. 

His Highness t.lie. Prince of Berar, WTtlashan 
Nawab Aza,m Jali Balifidnr, wa,'< the Patron- 
in-cliicf of the Sliow. The Bt. lion, .Sir Akbar 
Hyder Natvaz Jung .Bahadur and Sir Theodore 
J. Tasker were the Patron and tlio Vice- 
Patron l'espeeti^'oly. Mr Niznimnldiu Hyd.er 
was the President of th(i Executive Ooniniittec 
and Mr Mirza Mohiuddin .Baig the. General 
Secretary of tlio Sliow. 

There ■were I31t entries and 357 exhibit.s in 
the horticultural section as against 15 cntrie,s 
and 34.9 exhibits in the first show of 1931. 
The quality of the exhibits in fruits and vege- 
tables wa.s excellent;. 

In the poultry ,'^csction there were 136 entries 
and 644 exhibit.s as against only 96 birds in 
1931, The birds in the ia,st .show ■ivere of 
pure breeds and true representatives of their 
classes. The judges took some tiino to select 
the prize birds. 


Large crowds visited the show during the 
throe days it was on. 
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Poultry sectiml 

The Poultry Section was oi)eii to the birds 
reared and bred in Hyderabad State only, 
bub provided a class for imported birds also. 
Two classes were specially pro\dded for 
bonafide cultivators’ White Leghorns and 
llhode Island Beds. The remaining 10 classes 
consisted of Iseels (Indian game fowl). White 
Leghorns, Ehode Island Reds, Black Minorcas, 
Light Sussex, Austraiorps, Orpingtons, Barred 
Plymouth Books, ducks, turkeys, giiiueafowls, 
eggs and the birds belonging to Government 
and Municipal institutions. There were 644 
exhibits in all. 

The strongest class exhibited in the Show 
was the Aseel, consisting of 100 birds. The 
next class of importance, consisting of 85 
exhibits, was that of White Leghorns. The 
Bhodc Island Beds stood third. The best 
bird in. the Show represented the White Leg- 
horn class. There were 151 prizes in the 
shape of cups, cash anil certificates awarded 
to the exhibits of merit. 


' V ■ ■ . ' ■' t W.' H, .Mo. 5 
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ingf togetlu'r with certain fillatrc operatiojis, 
shows an increase in vield almost, t.tli pm- eeiifc 
over that of the crop |■^'ared und-r t b--. jav.srnl 
local methods. 

The station also cduained. very proniisi,!:ig 
results from the expcrimf'iivs C'.arrieti out on 
the fallowing of laud. . Along with an improved, 
strain o.f seeds, fallowing of land has given 
double yields. Jowar alone yielded, 131*5 per 
cent more grahi and 1*20'8 • per ,ce.nfc more 
straw. 

Iniprommient »/ Oomra roifan 



Borticultural section 

This section also was open only to the 
exhibits raised in the state, except for classes 
which were exclusively meant for imported 
exhibits, e.g. fruits, vegetables and orna- 
mental plants. Private gardens partty main- 
tained by the Government within the eities 
of Hyderabad, Secunderabad and the Canton- 
ment area also competed. The remaining 
15 classes consisted of foliage plants, perennial 
and annual flowers in pots, cut flowers, collec- 
tions of ornamental plants and vegetables 
from private individuals and Government 
institutions, collections of fruits, vegetables, 
etc. 

The majority of exhibits of ipiality was 
in vegetables, fruits, cut flowers and foliage. 
The vegetable class had 346 exhibits, the 
largest number. There were 290 exhibits 
under fruits. , The cut flowers class stood 
third with 158 exhibits. 

The number of prizes awarded to the exhibits 
of merit and the competing gardens was 217 
in the shape of cups, cash and certificates. 

Increased yields by dry farming . 

The Dry Farming Research - Sthtiojft . at 


The districta of Auraiigabad and i’arbharii 
and parts of Bliir, Osmaicibad, Iv.u'iiiumgar 
and Adilabad distriiU.s grow a, variety* of <.‘ofctoi:i, 
commonly known un on a,n area of 

about 20 lakhs of .icro.s. Honnt 30 yc.ars ago, 
this tract used to grow tim fine sta.ple variety 
Gaorani. After that some .short-staple types 
from the Central Provinces ami .Bi>.!nl)ay got 
in. The produce has thus iiccome mixed. 
Consequently,, the tract has lost its reputa- 
tion for fine staj>Ie, and tlie grinvers arc get- 
ting lower prices for tiieir produce. To im- 
prove these cunditioiis, the Agriculturai De- 
partment subinitled a scheme to tlie Indian 
Cmitral Cotton (’omniitteo in Au,u!i.si CCfb 
I’he object is to evtdve at* iirqu'oved variety 
of Oomra i.-otlon wltif-b wiii giie iiner staple 
and yield at least as tuuc!) a.s tie* mixture 
grown at ju'esciit. 'IMie Conunittee ajijfjHo-ed 
of the scheme, for a period of five years. Tlie 
work wall be carried out at Purldtani. The 
Indian Central Cotton Conunittee will contri- 
bute about R.S. 7{),0«.R} towards t-Ue e-ost of the 
scheme and the Hyderabad t.lovernment will 
spend about H. Rh. 2{),00(), 

Extra 2‘5 lakhs far cotton growers 
The -cotton growers of the Raichur diafcriet 
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oarupil an aclflitaona] profit of Rs. 2*5 laklis 
over and aliove what t'hoy nornuilly got, as 
a result of the Jayawant. notion seed distrl- 
laition seheme wliieh was huinchcal soni»i j'ears 
ago. Four and a, ladf lakh isoiinds of Java- 
want cotton siaid, an im])rove(l sirain that 
liail proved on extensive' exj)ftrimonta,tion to 
he be.st .'Uiiied for large ivants of the district, 
ww'e distriljuted by the Agricultural .Dc])a.rt- 
ineiit. There are at present 72,000 acres 
under this im])roved col ton seed. This scheuie 
is financed partly by the Indian (!entra.l Cotton 
Committee and partly by H. E, II. the Nizam's 
Covernment. 


Poiver alcnhol factori^ 

Steps are being taken by the (lovernment 
to help in supplying loeally 25 per cent of 
the motor fuel eonsunied in those Dominions. 
This has been rendered possilile by t-lie 
proiitalile utilization of the huge ijiianiity 
of molasses obtainaldc as a. biy-jirodnct at the 
Boflhan fiugar Factory, wliieh started work 
three years ago with an authorized, and jiaid- 
up capital of Rs. 85 lakhs. The factory is 
equijiped with a Mirrles Watson double siil- 
phitation plant, with, a maximum crashing 
capacity of 1,500 tons of sugarcane per day. 


banks in headquarters towns on coop era. tive 
liasis. The sphere of operation of each rural 
hank will embrace ton to twelve neighbouring 
villages, aud the local well-to-do .farmers, 
including mlt)d‘nrs (moneylender.s) , wil! be 
persuaded to ]m f’ti(‘i])iito in its maiiageinent. 


I’hey will he offered special facilities for in- 


vestniont. With a view t.o facilitating the 
inflow of deposits in these hardcs, Coveruiuont 
have decided, as an experimental measure 
for five years, to giiarantoo i per cent inierost 
on de])o.sits in these banks up to .Rs. 1 lakh 
in eacli of the four mhas of the. .Dominions 
(iOtalling Rs. 4- lakhs in all). 


State banking 

111 vie-w of the rapid agricultural and indus- 
trial development of the -state giving rise to 
new problems of banking and linance, Coveni- 
raent have now decided to establish a state 
bank. (Tovernment have also decided to 
cstahiish a land mortgage bank to function 
as an ailjunet to the state bank for the pay- 
ment of the conciliat.ed debts of thi'. agricul- 
turists. Tlie-agrimiitural and industrial devel- 
opment of these Dominions has now ri'.ached 
a point where borrowing bicilities become 
essential, fldie agricultural indebtedness in 
the state is estimatedj as the re,sult of a detailed 
enquiry, to approximate to .Rs. 100 crorc's. 
It is obvious that the existing crislit facilities 
cannot by themselves redeem the position 
the only remedy for which lies in the provi- 
sion by ■ the state of opportunities for . long- 
term borrowing. This will be possible through 
the agency of the state bank. The Govern- 
ment have also decided to establish .rural 


Modevnifiatimi of villages 

Neat aud clean villages, surrounded by 
green paddy and sugarcane fields, bear testi- 
mony to the rural reconstruction antivitic.s 
of the st-ate. Tiny have been, rendered miieli 
more «uisih^ accessible and therefore more 
suaceptil.de to mo<lernizing inlliicnces. 

In Nizamabad district 222 villages out of 
a total of 519 have been provided with roads 
at a co.st of. Es. 2,04,548, The problem 
of pure, water supply in rural areas is also 
being tHcklod, and 69 villages have already 
been provideil with pusca wells costing 
Rs. 45,201. 

In order to inculcate the habits of cleanli- 
ness and good health, the villagers are being 
given practical lessons in. hygiene and sanita- 
tion. Pits and small pools in and around the 
villages, which used to serve as- breeding 
places for malaria-carrying mosquitoes, '. are 
being systematically filled, a.ud refuse vdiich 
used to be accumulated in the vicinity of 
liuLs is now stored in pits dug outside the 
villages. Put'oa gutters have been’ constructed 
on either side of village lane.s forblirty water 
to drain. olT. This has considerably toned up 
the general health of the rural population. 

Nor has the recreational -’side of village 
life been -ignored..' Public parks and play- 
grounds have been ]irovided, ■ practically in 
every village. ■ Ghoiodies (village headquarters) 
which serve as meeting places - of villagers 
have boon -constructed in '177 villages at a 
cost of Rs, 76,288.' In these chmdies are held 
village pancha/ats' or ' conferences, and soefel 
•gatherings • on special occasions. ■ ■ * ' . 
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Like other districts of the .DoininioBS, 
Aiiraiige'hiid is also forging lUieatl with rvir/il 
welfare activities. The question of pure and 
hygienic water supply is r<!oeiving ])articuhir 
attention. Laoh village is being provided 
with two d caw-wells, ho far 40 such w<*]ls 
have been provided at a cost of Its. l2,0Jo, 
and 38 old wells have been reiuodcdled, in- 
volving an expenditure of Es. 11,T94. 

Next in iraportance to water sup]>lv is the 
pixivision of approatdi, i.o. roads, to villages. 
Each year two zones in each division are 
selected for concentration of this work. In 
1938-39, Ehokardan and Ivannad talukas 
were taken up and tlic talukas of Amhad 
and Aurangabad were selected the following 
year. The total amount spent on road.s in 
these talukas is E.s. 26,640. 

Improvements in other directions include 
the provision of open-air -[ilayground.s at, a 
number of places in the district, and con- 
struction of cJmvdies and bazans and school 
buildings. 

For pupils who drop off after the. primary 
stage a supplementary class, with spocia] 
provision for training in local crafts and 
agriculture, has been instituted by the .ITepart- 
rnent of Education as an experimental measure 
in four villages in Waraugal. 

Popularity of fruit-growing 

The Department of Agriculture has experi- 
mental gardens at Himayatsagar, Parhhani, 
Raichur, Warangal, Sangareddi, Eudrur and 
Aurangabad. The main work at these gar- 
dens at present consists of experiments with 
different varieties of fruits. Studies of 
manurial irrigation and cultural pmetices 
are also being made in a general way. 
The scheme of the Imperial Council of 
Agricultural Research for researcdi on grape.s 
at Aurangabad and on custard-apples at 
Sangareddi is to be started shortly. Propaga- 
tion work is also being done at these gardens, 
and supplies of plants, etc. are made to the 
public from there. 

Demonstrations of horticultural practices 
are arranged at the annual farm demonstra- 
tions and at important jaira$, wses (religious 
fairs), etc. Leaflets on hortioiEteal practices . 


printed in bi-;!'! I.nigu-ii!.'- ar-'* distrilHifed to 
the piiblle, ‘Ihc orid poultry 

s'lutw i.s an jjjuiual fnU'oiMii Mydt-rubod. It, 
has uey popui.ir is.ud lias iedped a 

greui deal in inr, rousing the bilfre.st of the 
]tub]ii‘ in liovbe'uhur.' .und ry,. 

The j/aidor:'T.-' si l-liuiayut- 

=agar fias pruvod vmy n-of.p, p P; 
year.s’ {‘oui-e of I'tact ife; ir.iini'ur in burden- 
ing, as Wi'H a- in ih*- ite-.-oivat I mm uf fitihs and 
manufaenas' o-f fniii jelly, t-a-. Ten ,-iudenjs 
aie afbuiti''d uvr'vy year, and a, .«iipeud of 
Es. 10 Tiei' me.iith is giveii io e-aeh of them. 
Tliirty-tb.ri .* .-tudenis have >•» fur passed 
out after suvees.-fully enmqdtaing the full 
course. Borne t?f them are working in their 
gardens wJiile others ha%’e seeured emplov- 
ment its gardeners in tJovernmeni Deparirnents 
or with private garden owners. 

As definite result*: beeunu'; uvaiiubje from 
the departmental iisperiments. they are com- 
municated to the jaiblie for their benefit. 
Borne istiptxue.ii varieties of the following 
kind.s of fruits lia\e so far been iiitro- 
dticed in ]»rivate gartbuis in the state; 
mango, guava, grujics. piipaya, pineapple, 
grape-fruit, sapodiba. eni-onut, figs, bananas, 
file. 

Tlie nitnib*‘r of pl.ints supidie-d from the 
dejntrtmeni a I nur.-eries to the |mblic in 1934 
wuis 308 and in jO-ltt wucs 44,837. This ia in 
addition to the tdiousaiitis of plants ohtahied 
by the ])ub|io from outside tiie state and 
pureiiased from many private nur.series 
wliifdi have coiuo into existence in recent 
years. 

The urea under fruit, ami vegetables in 
the state e.vpauded from 407,1! 7 ai‘res in 
1932-33 to 682,1 2tl in l*43(!-37. Figures of 
urea, of fruits, separate from vegetable^, are 
not available in {lie repoid td the Hliiti.stic.'j 
l)e.])ii,rtnumt.. The .Market iujj Rejtort shows 
that, tins area under mango, eitru.s, gu.ava and 
banana expanded from 2,9U8 atoms in 1933 to 
32, .508 acrt>.s in 1937. 

A substantial decrease, luis takcu place, iu 
the imports of some fruit.s, Fut instance, the 
import of citrus Mi from i2d.KX) md. in 1934 
to 7,000 md. in 1938, and the irniiort of bananas 
fell from 55,000 md. in 1934 to 24,000 md. in 
1938 . 
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Associate Professor of Agriculture, Punjab AgricuUural College, Lgtdlpur 



it makes eli tla; dli’ierence between ft poor ftcre. as aimui'-t !*? iMafiiel- 'i .-it/er.-; oinainod 

mid a big]!, yield. Ah udditioual yield, o£ 2 to trom lie’ bead sm.!!!!-- ui Mn'.-uu. Ii\ !lif‘ Irials 

2-1 md. per aer*; of grain is obtained from wsrried uiil ;it. piiiafe Jarm,- also, iiuya 

dry sowing. TJiirf metliod is, bowever, not LJ8 lias giv< u nnsihsriy i iib.jnrt'd yi'dds,. The 

reeommended for stiff and (alkaiiiie) nui.NiiaiUii ui .-Mis-f njjder most 

lands. favouraMi.' rortdiiion-' vs;;-- as liigii as 3U md. 

per aei'f wbirli is tueoffibtrdly a reeord yield 
Bvrseem ti'iulfi for any fman of o!>-!i(“;'uu=. -if, i i-rops grow, n 

Large {]uanlitiep of benseeiu see(l are aimnnily in the .Ibmjiib. 
imported into lie* Punjab from tUe N.-W. 1?. 2. Hni-nim i.!> i- eapiihit,* of vvith- 

Pruviiu'e for sowing. It was oliserved during .standimg drouglU' ami fro-i ,• urrs-.ssfuily and 

li)3U-37 tliat the crop raised from the loeui eau also ivsisr- the a1*;H'k of aphis {fdn) whieli 

seed gave one cutting less towards the end is a serious ui‘ oulimiry {Bmaaica 

of the, season and finished off earlier than the ca)Hpcstrid). Owing to its well-fh-veioped and 

crop obtained from the Peshawar seed, in mo.d' vigoruim r*,! 0 ‘i sy.-irjn, it tms proved to he 

order to confirm ibis, an experiment was con- suited to biith haraii' and irrigated eunditions, 

ducted in 11)37-38 and repeated in 1038-30. 3. — The j.dants of tlaya L18 

As a result of these experiments it wms found are, nnlike of tmia {Brandca napm) 

that the crop raised from Peshawar seed gave and brown samm., sc’ , if- ft; r tile Ity nature ; hence 

less fodder in the beginning of the sea.son, tlndr seeds can be Impt pare frmu generation 

but later on it gave heavier cuttings and kept to generation svitiiont, any tear ol' deteriur:itiuu 

green longer. But the, total yield was practi- through natural ero.-'.sing, 'rids also ensures 

cally the same in boili cases. The superiority i,hesup{dy ofsueh .-^eed from year to year as it 

of one to the other generally depends upon the, is imc l.o type and is free i’roni admixture 

nature of the weather during I^lay and June, of .seeds of ailj<n'i ,lV»rii!s of brassica. 

If the weather i.s hot, the Peshawar variety .\, Uhjh Jodikf //fVh/.—'riie plants of this 
yields less and yice variety beinu very tall, h-aty and qiiick- 

Eor seed production, the indigenous tyjic is growing, it yhhl-. a biuh tonnage of green, 

decidedly bettor than the Peshawar variety, .succulent fudder as well. Hence, in those 

because the latter being a late ripener sutlers pans wheic’ otin-r lV!slder> are. .scarce, it can 

from the hot and dry winds in May and June be grown mici'esst'ully a.s a fmlder ero}) also, 

when seed is being formed. 

Poultry 

The trials with the indigehoip, breed.s fow'ls' 
for ' i-able' 'quality ' i’oulinUcv afc'Vtli'C" G'urdaspur 
poultry station.: 'As an , ■ inilieatio.ii „ , of w- hat: 
can bo achieved merely by .sefeoting : outstand- 
ing Bubje-ctsi’o.r breeding purposes, tlie following 
figures trom 'the g,rowtd:i :r<'fr:;.orda of yottiig;Sto'ek; 
of two ,gtmeratioaa.'aire ..given.; ■ 


Raya L18 

Hyya L18, which lias a tall and vdgorous 
growth, very broad leaves, profitse sido 
branching, medium maturity and blackish 
seeds of fairly bold size, is a selection from 
the mixed types of liaya commonly growm 
in some parts of the province made by the 
Oil-seeds Botanist, Lyallpur. This variety can 
grow sncces.sfully under varied condition.s of 
climate, soil, and moisture, and is a very useful 
variety of oleiferoua brassica crops for culti- 
vation throughout the province during the rahi 
season. The chief merits of this type are: 

1. High yield of seed , — On the- average of a 
large number of tests carried out at depart- 
mental farms during the past few y^rs under Chfftugong 
both . irrigated .and . conditions, this ilmTMone 

type .yielded; 15 maunds' 20 seers of seed per 
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<t/., a I, L’4 weeks 
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The great gnu ! 

Stall of Diwaiia Fruit Farm, Shi ckliupur 


THE PUNJAB CITRUS FRUIT SHOW 


‘ A fortress of health ’ 

^ Stall put up by the Gangapur estate was awarded the 1st 
iprovineial prize for the best decorated stall iii the sliow. 


Presenting fruit products of various manufactur 
the judges for tasting. 
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RECENT REORGANIZATION AND RESEARCH IN ’HIE 
MALAYAN PINEAPPLE CANNING !M>1 S'lRY' 

By W. J. I). JOHN.S'LV 

VunrUiLff OJIh erf S, aS. a mi h\ J/. S. 


T he stoatly growth {luring the past i!0 
years of the hlalayan [)ineii|)])io oaiiniii'!; 
industry to a position of imijoi* import- 
ance amongst the agricultural exports of this 
country has neeesaitateii (ionsidoruble develop- 
ments both in the organization of the industry 
and in technical research. 

In 3930 and 1931 a Clonforence, a])poinied 
by H. E. the Gov(irnor and High (lomuiissiouer, 
was held to investigate the eoudit.ioiis then 
existing in the industry, a report of which was 
published in August, 1931. Since that dai,(‘ 
numerous issues of this Journal and Annual 
Reports have recorihal clianges in the. organiza- 
tion of the industry and the, appointnienl' oi' a 
Canning Officer with the subsequent opening 
of a Canning Research Station and demonstra- 
tion Factory in the State of Joiiore. Idie 
present article records the progress ma<lc in. 
organization and research during the jiast two 
years.. 

Central Board ojf Pineapple Packers 
During 1937 and the early part of 193B the 
industry passed through the v.-or.st slump iu 
its history, the selling price of a case of 4.8 U lb. 
squat cans of standard qualit)?' falling as low 
as |2'40. These depressed conditions were 
brought about by the competition, Avliich has 
increased enormously during the past few 
years in the canned fruit trade, coupled with 
lack of organization and cooperation in the 
Malayan pineapple industry. On many occa- 
sions in the past ]>oth packers and growers 
have, in times of difficulty, attempted to orga- 
nize themselves in order to safeguard their 
several interests ; but such efforts always failed 

* Eeia'oduoed Irom TU Malayan Agricultural Jour- 
nal, Ycl XXYIH, No. 10, October, 1940., . 


to aidiicvt* fht* abn-'il .!? io hu-k 

of suriiaiiu’d .-uj'i'iU'i fer ouv rifui-..* of action 
ugt’i'^'d ii[NUK Lash* in ibo" I’iiCf* \vrr<; many 
di,scus,-;it,nis aimuig ih'* p,u'k?e'{, wao Iu May 
of that year pciititmial (ho {U'lUUDUt to come 
to their a.'Si'it.nu'c. "riu* pa{’kt>r<5 nui {hrward 
prdpoaui.s for cofj.-'ith'raTiou iu which they 
frankly admiiicil that }Lt«ii exptuifcnci* indi- 
cated that sttfije ‘^fruntnil by (hivcrn- 

uienl iUid the {“H,ud,jut>m {>f Icpirla.! Ion tsi clffict 
thi.-j Would be requircil to bring about <dTeetive 
organization and provide tli*' .<t ability ami 
muitinuity of i-llbiT which thov considered 
uet'csHary to cinblo the »icpr< id c.onulitions 
to be. remedied .and 1«> nJac?* the Imlu.stry 
iu a })ositit>u to fufuiion .--m'cr.'i^ fully in the 
fut,.!M.'0.. 

The sc-hciju', put Idrwanl wu.a eonsidertul io be 
genc'mlly i^ati<factory and iikvly to achieve 
the, (jbjec! s .sought . Aftsir eeitaiii umeudnients 
and iiddilions it wu't actmpU’d by the three 
Malayan Admiui.M rations which are at pre.seut 
conci'njed with the canned piimapple industry, 
viz. the fsindls fSetth-ments, Selangor and 
Johorc, T'he iioces'iury legislation avu.s ciKi(;,tcd, 
and Ihe inaugural nuT-ling of tli(‘ Ontral 
Hoard of j.Tiicap],de PuelauN, ?d.'ila,ya, was held 
on b .Fejiruary, 1939. 

'fho scheme provides hder ulki : 

{a) Legal power i-o specify one {>r more 
AssociatioiiH us being feprf.'H<'nt;i1,ive of the 
canning branch of the pineapple Imbt.atry. 

(b) That the Registrar luuh'r tiia Fiueapple 
Industry Ordinance and 'Enact ments may 
refiLSO to register a piueapiile ikedory {!) if 
he is of the opinion that there already exists 
a sufficient number of pineapple factories to 
satisfy the requirements of the Malayan trade 
and/or (2) if the applicant for such registration 




IS not a member oi a representative Associa- 
tion as specified in (a) above, 

(c) I'or tlie establislment of suck a repre- 
sentative Association, designated The Central 
Board of Pineappk'i Packers, Malaya, and 
composed of pineapple caniiers, each member 
being allotted a number of shares, the number 
being determined proportionately to the out- 
put of the factory or factories owned or other- 
wise controlled, by such member. 

P) That sales of canned pineapples by 
members shall be to the Central Board only, 
at a price to be fixed by that Association from 
time to time. The Association, however, 
has power to authorize sale by one member 
to another member. 

(e) For Government representation at the 
meetings of the Central Board with very definite 
powers of control. 

(/) For the attendance of representatives of 
the Singapore Chamber of Commerce and of 
the pineapple growers at ail General Meetings 
of the Association. 

( 9 ) For the price to be paid by members for 
fresh fruits. This price is varied in accord- 
ance with a sliding scale and at any given time 
is fixed by cakiiilation based, on the one side, 
upon an agreed basic minimum price for a 
case of canned pineapple (G.A.Q, T| lb. cubes) 
and an agreed rate of allowance for the fruit 
contents of such a case and, on the other side, 
upon the market price ruling at the time Ibr a 
case of G. A. Q. i| lb. cubes. 

ill) That the Association shall adopt wfithin 
two years of the date of inauguration the 
Malayan Mark or any other scheme introduced 
by the Governments of Malaya concerned witli 
the grading of pineapple products. 

The sliding scale originally adopted for the 
pri(;ti to be paid for fresh fruits proved very 
satisfactory for fruit of average size and quality, 
Imt it did not specify the prices to be paid for 
fruit of quality and size above or below the 
average, and it was found nece.ssary to draft an 
additional schedule of rules for calculating the 
prices to be })aid for all types of fruit. ■ For the 
purpose of these calculations it was agreed 
that the .fruit .should be divided into four 
classes according to weight and two classes 
according to degree of ripeness, namely ; 

‘ leas than half lipe ' and. ‘ at least half ripe,* 


Notu. — pays to grow biff fruits for canning pur- 
poses. 

The premium to be paid to growers for 
golden fruit, calculated on the figures given 
above, is one half the difference between the 
selling price of golden and standard grade, s 
of the canned article. It was also agreed that 
factories in Kranji, Singapore, should pay an 
additional 10 cents per fruit content of one 
case and those in the municipal area of Singa- 
pore an additional 15 cents to cover further 
transport costs and export duty on fresh pines 
from Johore. By these rules the growers 
share very fairly with the canners any fiiictua- 
tions in the market price of canned pineapple. 

Since its inauguration the Central Board has 
operated smoothly and efficiently. The sell- 
ing price of a case of canned pineapple was 
raised from $2*40 to |3‘10 on the formation 
of the Board ; and this price was subsequently 
steadily raised to $3*35 per case before the 
outbreak of war. The price now stands at, 
.$4*85, the final increase being due almost 
entirely to the increased co.sts of the raw 
materials. The Board has made possible the 
control of production and marketing and has 
placed the industry in a more stable financial 
condition and in a more manageable state, 
at the same time sufeguarding the interests of 
the growers. 


Ciiiss of fruit. 

Total 
pereent- 
. age re- 
covery 

Average 
weight 
of 100 
frjiit 
lb 

No. of 
cam 
tiiieci 
, by 100 
fruit' 

I 

Percent- 
age of 
golden 
pack in 
fruit ‘ at 
least half 
ripe’ 

Under 1| lb. . 

■ 17 ■ ' 1 

.125 


Nil.; ■■■ 

li ib. to 21s lb. 

20 

200 

53 

,80 

lb. to 21s Ib. 

20 

800 

80 ' 

40 

Over lb. . 

20 

400 

107 

00 




object of safeguarding the iniere.h? 
growers and. of improving conditsom-i lot 
The Association was given nlliria* sanencai 
and two Oovernment rt'jjres“n1.itiVf'-s aiKMei 
all meetings. The Assoeuil.-ioft has alo'-eiy 
pi’oved itself nsefnl by kci'i'h'tg a waiedi on 
prices paid for fresh fruit at ta> umm 

during the r<icent .sirikt's in th'' iafOutitv U\ 
allocating the reduced quoia oi fruil so ib' 
growlers. 

StanAmdizuUon of can sises 

Reguhrtions governing tlie use esf rhe s.m 
standard can sizes agreed to ])y tin* cassu'-sv 
came into force in March, ]isd8, and n!<urt 
from the initial troubles espiudenred isy she 
canuers during the change over freun isos}- 
standard to standard sizes the regiilabhms luivf 
w^orked satisfactorily, and tluu’e have only 
been very few instances wlmre cans have, been 
found to vary from the diinen.sinns spt-cilied 
by more than the tolerance alltuved. 

The ten siz^^s included in tie* vegu'latituirf 
were made to conform in diasneter io llnilrd 
Kingdom and Amerif^an can wliih* the 

heights wt'.re chosen to suit the, oamwy' (’«•■< 
quirements, governed hugely by the. size of 
the sheets of tinplate available in Malaya, 
This partial standardization wns cari’icd through 
as it was considered to be the fn-st step towards 
full standardization in which all size.s ustnl in 
Malaya would be exactly similar to [uiited 
Kingdom and American sizes. 

The change over to full standardization in 
one move ^YOuld not have been practieubh', 
firstly as many of the canners were at jir.st- 
opposed to any form of standardization, ami 
secondly as it would have upset tlie. existing 
markets for many of the non-standard caius 
which at the time were considcrabhu 

This partial standardization has proved 
a success, it has greatly simplified the packing 
and has helped to stabilize the market ami 
standardize the pack. It is now generally 
approved by the industry and several of the 
large canners have expressed the opinion that 
they would now welcome a change over to 
Mi standardization, limiting the number of 
sizes to about five and all corresponding exactly 
to United Kingdom and American sizes, with 
the exception of the lb. Squat size, which 


is a am pcculirtr to Ihin indufstry and for which 
tluTv i,i iii.s iuugdoiii or American 

4 *(|liivaj«'U! , 

Mttiotfmi murk sekonut 

1 hi* rcgiiUi iouH ft'!!’ tbv Maiayan Mark 
i;Va«if!i': ,ui>l Mafhuiy Hi lo'im'- v.tmr into force 
till- uihHti' of : lb*'}' were iniro- 
tiiit'ft! a* ii Vihu'iii ury am! up to date 

I'lntu' (4 ibi/ li-Hv .‘Uarfcsl lo piit'k under 

t,liK 

I o!i;?--!df‘Tijbfi' Viuk lioH Itt'rii f‘arri€*rl out at 
tin- idniiitiii Iv-'-*'.;.!-' Ij Strsiion tjs biraw up exact 


woikmg a*'t!!iiSior.~ 

d‘ ih«* various iuctors of 

fliialit}' fijir ijutfkiiig 

UJid grading in order to 

siaiulardizv ilit* ci-xau 

limilioii of Alahiyan Mark 

Kaiupicrf. and io idiu 

iiwft* the human element 

iiA imudi as lio.s-ibh*. 

Kun)i*ruirs samples wore 

exanfiued mi Malaya 

u Mark liiu'S in order to 


jii-rrer-t t!u* i ('i'liuiqut' tf! I'Xu nsiti.i I'in'n. Samples 
art' miw bring lakru uvrrv uumili iVoui all 
opera lifig Ibvlorira. for exutuiiuitioii oa Malayan 
Mark iiU'*- .tud rrpuH'; fin ibe siimplt-s are 
Kulimi'!!*,-*! to fbr raonri’K vs'dia vimv iomaking 

■■ O'. 

fhrm faublia.r with H-t- Wf.rking n! ibe .sriieme. 

Nem emmiuf^ roKcurrh Hiatijm 

1 hiring uo' l.s.niT ball *4“ I'.ttT llu- Uanuing 
bHfit'er t I'.iU.'-l'r'rrrfi hi.-, uiUte and laboratory 
equipmt'Ut from Kuala iaimpiir ttf a- temporary 
building in dulmn' Bahru, in order ibat he 
miglu be ui'or ai ham! during lln* ereetion of 
file buildings lur ilie. ne.w eauning research 
station at llh* .’Mh Mile, Beudui Hoad, Joiiore 
Bahru. The build iugs idr the station ivero 
cmupletei! befire lie-' eml uf ib37 and the 
olHei' and. iaboralory were e«|Ujp[ied and re- 
seareh uurk reMnued., but owirsg to the interna- 
tiona.} situatiou lhe.r(‘ was some delay in the 
delivery of tla- maehiuery fur the ilemonstra- 
tion fuetory. and it was not until early in 
lUdh that all t.ite inaehine.ry was finally installed 
and the plant working. 

The station consists of two sections, one 
containing a laboratory and small-Hcaie canning 
plant, where canned foods can he examined 
and testa made on the raw products of canning 
such as tinplate a.mi sugar, also where research 
work can be ca.rried out to improve processes 
and to investigate the causes of faulty packs. 
The other section consists of the demonstration 
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factory in wliieli an np-io-date full sized 
line of canning mac.liiuos is installed, also 
some niodern niacMnes for can-making. The 
; objects of the. clemonstration caniimg pla.nt 

V were twofold ; firstly to ensure that the ina- 

I chinery, which the canners are recomnionded 

i to instali, could be worked satisfactorily 

\ under the conditions prevailing in this country, 

I and secondly to dcnionstrato practically the 

I Ixuicfits (o bo gained Ity the use of modern 

machine IT. Both these objects have already 
been achieved successfully, the macMnery 
has proved itself very suitable for use in this 
country, and many, if not all, of tlie canners 
are favourably impressed with the advantages 
of installing similar machines in their factories. 
One exhauster similar to the one installed at 
the station has been ordered, and had it not 
been for the uncertainty caused by the interna- 
tional situation more orders would probably 
have materialized. 

This excelloiitly equipped research station 
supplies technical information and advice to 
eanne.rs free of cha.rge, not only on matters con- 
nected with t.he canning of pineapples and 
pinf^apple products but with the canning of 
any local food.stufis, a,nd judging by llu- numer- 
ous (UHjuirit's and requests for information 
wliieh have been iUisw<*re,d, tluj o-stablishment 
of the station has alreadv be,en jiirael? justi- 
fied. 

Meseareh worM 

In addition to the. examination of raw 
materials, finished ]>rodii.cts and waste pro- 
ducts, and the. laboratory study of problems 
submitted by correspondents, some 75 canning 
trials have been carried out at the re.search 
station with the olqect of {,;olle,(iting as much 
information a.s possible ooncerning the canning 
of pineapples and to help to improve tlie present 
method of processing. 

Canning Sarawak pines 
The variety of pinea]){)le known locally as 
the Sarawak pine is very similar to the .Smooth. 
Cayenne variety which is canned in huge 
quantities in Hawaii and produces what is 
usually regarded as the best canned pineapple 
obtainable. In spite of the general belief of 
the local canners that the Sarawak pine could 
n 



not })e canned successfully it was felt that 
e.xhaustive canning trials should be (jarriecl 
out, and arrangements were made with the 
State Agricultural Officer, Johore, irO plant 
some four aere.s of those pines at the Kota 
Tinggi Pineapple Experiment Station in 
Johore. These p]a,iits started to come into 
beaiing towards the end of 1030, ' Prelimmary 
trials soon indicated that Sarawak pines could 
be canned satisfactorily, using much the same 
proce.sst's as used for Singapore pine.s, but 
unlike the Singapore pineapple, which 
is unaffected l)y overcooking up to twice the 
normal cooking time, the Saravv’ak pine tends 
to disintegrate if seriously overcooked ; possibly 
for this reason the local canners had condemn- 
ed t.his variety as unsuitable for eauuing. 

The avco'age weight of all the fruits used iii 
the canning trials was 4 ib. 3 oz. which is some 
I]- ib. more than average Singapore pines. 
The fruit a.ppeared to be in ]n:inie condition 
■for canning when the two or three lowest 
whorls of fruitlets .showed yellow colouration, 
it was more utiiform in size and slia})c than the. 
Singa])ore pine, and was comparatwdy free 
from disease. 

The colour of ripe Sarawak ]>ines when 
Ciinned is an attractive straw yellow colour, 
whicli, althougli it cannot bo compared with 
the golden yellow colour of ripe Bingapore 
Junes, closely rose.mbles the colour of Hawaiian 
<;anned pineapple. Unripe Sarawak fruit when 
canned is white, and over-ripe .fruit tends to 
produce .spot.s of brown discolouration and 
therefore cannot be used ; it wall be realized, 
therefore, that there is no degree of ripenes.s in 
Biirawak pities which corresponds to the 
standard grade for Singapore pines. 

T.be flavour of Sarawak pines when canned is 
more pronounced than that of the Singapore 
variety, re-sembliug more nearly fhe liavour 
of Hawaiian canned pineapple ; it is sweeter 
but has not such an attractive acid tang as the 
•Hawaiian fruit. Tlie preference for Singapore 
or Sarawak canuod pineapple is of course a 
nnitter of personal taste, but it ivS probable 
that the majority of people wmuid prefer the 
Sarawak flavour. During a ^dsit to the can- 
ning research station by many of the canners 
and representatives of exporting firms a 
number of dishes of Singapore canned pineapple 
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object of safeguarding tbo interesis of tbe 
growers and of improving condhions for 
Tbe Association was given oilicial sanction 
and two Goverinn(;nt reproseu(ativ*’.s attend 
all meetings. The Association has nlreiuiv 
proved itself useful by hooping a watch on itu- 
prices paid for fresh fruit at taitrrries, aiai 
during the recent strikes in the ihi'tojaes I'V 
allocating the reduced quota of fruit to ih.- 
growers. 

StandardiisatiBn of .can .sizes 

Seguiations governing tlie use ol the ten 
standard can sizes agreed to Ijy tlu; eanners 
came into force in March, 1938, and apart 
from the initial trouhles experinuced by the 
cannors during the change over from non- 
standard to standard sizes the regulations liave 
worked satisfactorily, and there have only 
been very few instances where (tans have bcim 
found to vary from the dimensions specified 
by more than the tolerance, allowed. 

The ten sizes included in the regulations 
were made to conform in diameter to United 
Kingdom and American can sizes, while the 
licights were chosen to suit the canners’ re- 
quirements, governed largely by the sizti of 
the sheets of tinplate available in Malaya., 
This partial standardization was curried tlirough 
as it was considered to In*, the first stej) tow'urds 
full standardization in which all sizes used in 
M.alax'-a would be exactly .similar to United 
Kingdom and American sizes. 

Tlie change over to full standardization in 
one move would not have been practicadfie, 
firstly as many of the eannexs were at first 
opposed to any form of standardization, and 
secondly as it would have upset the existing 
markets for many of tlie non-standard cans 
which at the time wreie considerable. 

This partial standardization has prove{l 
a success, it has greatly simplified the packing 
and has helped to stabilize the market and 
standardize the pack. It is now generally 
approved by the industry and several of the 
large eanners have expressed the opinion that 
they would now welcome a change over to 
full standardization, limiting the number of 
sizes to about five and all corresponding exactly 
to United Kingdom and American sizes, with 
the exception of the lb. Squat size, which 


is a can [iecuHrsr to tlsis indup^ty and for which 
fhere ir. no Ihrif.cd Kiiigdoni rrr Anu-rican 
cquivah.’U!'. 

RMasimn -mark grndinfj sekeme 

The rcg?il:dionH for flu,' Mahiyaii Mark 
tiradiug ;Uh! Marldnu c.-umv inui fijn'c 

aboiif, ihe Hiidti!'* oi ib:;'"-- : inor ■ifr-rt,* ini re- 
duced us a Yulunlary .scluonc and up to date 
uout* «•)!' t iu* ru.uui'r.-; imv i-rarted \q p'ack muler 
the scheme. 

CoiisidHrable wcu'k has fiocii ('sirried out at 
the i'anuiiig lie'-can li STaiioji lo draw Uf> exac.l 
workireg dctii'-ilion- of the vafioii-’. faeltw.s. of 
quality for inarking and. grading in order to 
strmilardize the esainijiiition of Aiahiyaii M;irk 
sam.|.iiies, and to ejiiinnaie the Ituinuu e|f>ii)eiit 
as nuieli as possible, Xumcrous samples were 
examined on Malayan Mark lines in order to 
perfeet the teelmique of exainina,? iom (Samples 
are n«)w being takeri every morub from all 
operating fanioru's for exandnaf ion ou Mu-layan 
Mark lines and reports <m the*, sattqtli-s are 
suiiinitied io the oajiucfK wit It a vieiv lo laakittg 
them familiar sviih t he workirig of the seheme. 

Nem imtmtMg rmearch siaUmi 

During the lat.ier half oi' 1937 tic* ihnniu'j: 
Ufiieer transfi.-.rnal his u|lit-e and iaboratory 
oquipmeni from Kuala. Jannom’ to a. imupuriiry 
building in dohore Ifa’Ur.i, in ordm- that he 
might be near at luiinl during llte r-roetion of 
the buildings for [Ik* near canning research 
station at the 5th 31ile, Bcudai dioad, fiohore 
Bahru. The Ituildings fim the, station were 
conipleterl be-futa'. the tnul of 1937 a-nd the 
ofiicc and laboratory w'ere equipptul ami re- 
search W'ork r(‘.sumed, but owing to the interna- 
tional situation then', was .some delay in the 
delivery of the machinsw)' iVu' the dennmstra- 
tion fa,(*,tory, and it was not. until early in 
1939 that all the maeiiinery was finally installed 
and the plant w’-orbiug. 

The station consists of two sec-tions, one 
containing a la].K)ratory and small-scale t,ainning 
plant, where canned foods can be examined 
and tests made on the raiv pro<luots of canning 
such as tinplate and sugar, also where research 
work can. be carried out to improve processes 
and to investigate the causes of faulty packs. 
The other section consists of the demonstration 
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factory in wMoli an up-to-date full sized 
Hue of cannmg maoliiiies is installed, also 
some modern maclimes for can- making. Tlie 
olijects of the demonstration canning plant 
■vvei ‘0 twofold ; firstly to ensure that the ma- 
chinexy, which the camiers are recommended 
to ixistall, could be worked satisfactorily 
under the conditions prevailing in this country, 
and secondly to demonstrate practically the 
benefil's io Ite gained by the use of modern 
maebineiy. Both these objects liavt^ already 
been aehixived successfully, the inachineiy 
has proved itself very suitable for use in this 
country, and many, if not all, of the canners 
are favourably imxaressed with the advantages 
of installing similar maeliines in their factories. 
One exhauster similar to the one installed at 
the station has been ordered, and had it not 
been for the uncertainty caused by the interna- 
tional situation more orders would probaldy 
have materialized. 

This excellently equipped resciarch station 
Riip 2 )lies technical information and advice to 
canncu’s frer^ of charge, not only on matters con- 
iu,*c;ted with the canning of pinea[)pie.s and 
piiifvqiplf* products luit with t-hc canning of 
liny lociii] foodstutls, .'ind judging by the numer- 
ous empiirics and r<u|Ut‘;-;ts for iiilbrmation 
which have beim answt'rexi, the, cstablishuumt 
of sta.tion has alrt'ady been largely justi- 
tied. 

Researeh work 

In addition to the examination of raw 
materials, finished prodiuds and waste pro- 
ducts, and the. laboratory study of problems 
submitted by corre,spond(Uits, some 75 canning 
trials have bt'en curried out u.t Ike research 
station with tlui object of eolixuiting as much 
information as possible conccrnixig the canning 
of pineapples and to help to inqtrove the present 
method of processing. 

Canning Sarawak piiie# 

The variety of pineapple known locally as 
the Sarawak pine is ^'cry similar to the Smooth 
Cayenne variety which is canned in huge 
quantities in Hawaii and produces what is 
usually regarded as the best canned pineapple 
obtainable. In spite of the general belief of 
the local canners that the >Sarawak pine could 


not be canned siiccessMIy it was felt tli.at 
exhaustive canning trials should be carried 
out, and arrangements were made with the 
State Agricultural Officer, Johore, to plant 
some four acres of these pines at the Kota 
Tinggi Bineapple Experiment Station in 
Johore. These plants started to comx', into 
hearing towards the end of 1939. Preliminary 
trials soon indicated that. Sarawak pines could 
he canned satisfactorily, using much the same 
processes as used for Singapore pines, but 
unlike the Singapore pineapple, which 
is unaffected by overcooking up to twice. the 
normal cooking time, the Sarawak pine tends 
to disintegrxrte if seriously overcooked ; possibly 
for this reason the local canner.s had coiuleran- 
ed this variety as unsuitable for canning. 

The average weight of all the frinte used in 
the cannmg trials was 4 lb. 3 oz, which is sonu^ 
1-| lb. more than average, fiiiigapore pin(>s. 
The fruit a])j)oared to Iso iu prime e.ondition 
for canning when the two or tlircf^ lowest 
whorls of fruiilets sIiowxhI y<dlow colouration, 
it was more uniform in size and .shape lltan the 
Singapore pine, and was compamtivxdy free, 
from disease. 

The colour of ripe Siirawak pines whxni 
canncxl is an attractive, sf.raw yellow colour, 
which, aithongii it cannot be compared willi, 
the golden yellow colour ni ripe Singap<ire. 
pines, closely resembles the colour of Ha-waiian 
canned pineapple. Unripe Sarawak fruit when 
canned is white, and over-ripe fruit tends to 
produce sitot.s of brown discolouration and 
therefore cannot be used ; it will bt'. realized, 
therefore that there is no dx^gree of .rijKuiess in 
Sarawak pines tvhich corresponds to the 
standa-rd grade for Singapore pines. 

The flavour of Sarawak piju\s when caniieci is 
more pronounced than that of 1:hc Singxiportt 
variety, resembling more nearly the flavour 
of Hawaiian canned pineapple ; it is sweeter 
but has not such an attractive acid tang as the. 
Hawaiian fruit. The preference for Singapore 
or Sarawak canned pineapplti is of course a 
matter of per.soual taste, but it is probable 
that the raaj(.sriiy of people would prefer the 
Sarawak fl.avour.' During a visit to the can- 
ning research station by many of the canm^rs 
and representatives of exporting firms a 
number of dishes of Singapore canned pineapple 
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cubes were set out, among which one 
dish of Sarawak cubes was ijiaced. v N^ 
mention was made of what was in the; dishes 
and those present were asked to taste and 
express their opinion as to the flavour. Almost 
without exception the visitors picked out the 
dish of Sarawak pines and commented on the 
excellence of the flavour, 

Apart from tlie flavour there are two; factors 
w-hieli favour the canning of Sarawak j>mes. 
Firstly, the percentage recovery by -weight of ; 
cut fruit is greater than for Singapore pines, 
as shown in the table on page 275, and, 
secondly, Sarawak fruit does not absorb so 
much sugar during processing. In order to 
get the. prescribed final density after : canning 
of 17°Erix, a sugar syrup of lower density is 
required for Sarawak than for Singapore pines. 
It is calculated that a saving of about 1,2CK) lb. 
sugar would be olfected iu every 1,000. cases 
of 48 1-| Ib. Squat cans. 

These trials not only indicated that Sarawak 
pines could be canned siieces.sfully, but that 
this variety could be canned more (heaply 
than the Singapore canning pine, producing 
a ])ack superior in flavour, but lacking the 
bright golden colour of the Singapore fruit. 

Canned pineapple juice 

Considerable work' has been carried out to 
investigate tlie process for canning juice of 
both Singapore and Sarawak pineapples. The 
majority of the experiments have been designed 
to produce a pineapple juice resembling as 
closely as possible tbe Hawaiian juice which is 
finding very large sales in the United States and 
elsewhere. 

The colour and appearance of Singapore 
pine juice are excellent, bub the flavour even of 
the fresh juice is inclined to be insipid, the 
colour of Sarawak pineapple juice is paler, 
but the flavour more pronounced. It has beeti 
found that the flavour of jjineapple juice i.«! 
very sensitive to heat treatment. Heating bo 
temperatures above 175°F. or any heating 
at all in contact with the atmosphere causes 
deterioration of the flavour. Consequently 
the best results have so far been obtained by 
filling cans with cold. fresh' juice, closing. at. 
once, and pasteurizing the cans in tanks of hot 
water at ITO^F, for half an hour* Jfany 


Other and more cu,m]iliraitHl proee.ssf-B have 
been tried, but tb.c siiuple iiietbod describerl 
above has so fiir pr-owd the most, .sueeessful. 
The flavour of crnined hinga})C>re pineapple 
juice wdien correcdly jmjcc.S'UMl i.s plca.sunr, 
although not very strong, whereas t-!ie local 
Sarawak pine juictj has a more, pronounced 
flavour. For this ivc-so-n locally c.;'iiine(l 
Sarawak Juice slmuld 1*0 more. .suc£;cssiul ir. 

. finding a market timn ilic juice from Singapore 
oanning piiie.s. The flavour of i-iie jui<M‘ from 
Singapore pines may be gr.'atly improved by 
the careful blending of juices fresm ripe au<l 
unripe, fruit, the proportions (iepeiidlng upon 
. the degree of , ripeness of the fruit. ' It liass 
been noticed that small fruits from planks 
during their fourth or fifth year tend to -give a 
juice of superior flavour. It is apparent that 
the blending of juice for comitieroial produc- 
tion would . require very careful supervision. 

Exfmnst. pmeesB . . 

The exhaust process is cmj>ioy(sI in va.rions 
forms in almost {tvery ty}»i- of cajining proce.s-s 
throughout the wurld, ii.s imiin oltjcc.j beisig to 
produce a vac mi m in ilm cans afier ck».siiH»:, 
either by hr-at {.vealmenb bcfa'c the c.a.iB 
clo.sed or by :u;i ually <'lo.siu,u' I In.* c;uis iu a 
vacuum. Tim udvaufages of the exlmu.d <in 
cannedpineapplesmv tvvol'uid : iir.siiy. a marked 
improvemenb iu fin* degree uml uuifonuiiy of 
colour of the fruit, i.s j trod need : ainl .secundly. 
the vacuum pu'veuks ex:et?ssivo distortion 
of the can during jirucirs.siug a.n<l greatly re- 
duces the po=ssibility of ’ flippers ' and blown ’ 
cans, : Ail the known Ibtius of exhausting have 
been tried out with variatiouK, and the con- 
clusion lia.s been reached that tlie normal liot 
water exhaust of five minutes at 205“K. is ( he 
most praciicaVilc and saii-sfinflory for use in, 
Malaya, Canning trials have Iiecui carried 
out to find out bhe extent of the, colour improve,- 
merit due bo thi.s }(roeess as compared with the, 
non-exhaust method, A marked improve- 
ment in colour was recorded in all grade.s of 
fruit from pure white unripe fruit to fully ripe 
golden fruit. The. improvement in colour i.s 
most marked about the, middle of the scale, 
with fruit which would normally be clas.sed as 
standard qualitjr. It is apparent that a large 
proportion of the fruit which is notv paclmd m 
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standard grade wo nld satisfy golden grade 
colour standards if packed using this exhaust 
process. 

Closing machines 

When the exhaust process is employed the 
open cans, containing fruit and syrup, emerge 
from the exhauster at 180 to 200®F. and are 
then immecliately closed whilst hot. With 
the semi-automatic double seaming machines 
used at present in Malaya the cans are fed to 
and removed from the machine by hand and 
during the seaming process the cans revolve 
at high speed and a spray of syrup is thrown 
off. If these machines are used in conjunc- 
tion with the exhaust process, the continuous 
handling of hot cans and the spray of hot syrup 
become extremely unpleasant for the operator, 
even if he is well protected with gloves and 
apron. The ideal way, and that usually 
employed elsewhere, is to close the cans on a. 
fully automatic machine in which the cans 
].)tiss to and from the rtia.ciiint‘ without handling 
and the cans remain stationary during the 
seaming oporatioiis. Unfortmuiifly it has 
])ecn found, from experitueids carried out 
at the cauniug research sialiriU. that the local 
liand-itiiido cans cannot' la.'- ciosisl salishictorily 
on a fully autimiatic, raai'liinc- owing to the 
cortip;i.rativc]y wide \'a.riationH in ilicir dimen- 
sions. Trials carried out. closing hand-made 
cans on an automatic mac [due sliuwcd losses 
duo io flamagf.al or leaky cans of between 5 
and 10 per cent, wiiich, coupled with the 
s1 ojipagcvs in (arder to extricate the damaged 
cans, would reprcsi-nt considerable losses on a 
day's run. Himilar trials using imported 
nuihinc-inu.do c.ans wau’c. eniircily isatisfactory, 
losses of less than 1 per e<mt being reeorded. 

h]i alicrnalive would be io use. semi-auto- 
matic mac'liines oi‘ a type w hen* the cmi ro- 
nrains stationary during closing. A di.stiiict 
disadvantage as compan'd with a fully auto- 
matic machine is that the maximum (aipacity 
for a semi-autoiuntic is 05 <’aus a, minute as 
compared with a capacity of from 00 to 120 
cans a minute for a fully autoraatie luacliino, 
A semi-automatic mac/hine is on order for the 
purpose of obtaining definite data as to its 
suitability or otherwise to local conditions of 
work. . . . , , 


On the other hand it may be possible to 
improve the locally-made can sufficiently to 
make its use with a fully automatic machine 
practicable, with or without some form of pre- 
liminary automatic gauging and discarding of 
such cans as are outside the limits of tolerance 
of the fully automatic machine. Preliminary 
investigations have shown that, considering 
the conditions of m,aimfaoture, local cans arc 
extremely well made, denoting very great 
skill on the part of the can makers. One 
marked fault noted is that nearly all the 
mandrels, around which the can bodies arc 
bent to facilitate soldering the aide seam, are 
so worn and out of shape that it is surprising 
that the yariatipn in size is not very much 
greater than investigations ha-v^o shown. Body 
soldering mandrels have been ordered from 
England and further investigations into the 
possibilities for improvements of locally liand- 
made cans must await their arrival. The 
obvious alternative would he to change, over 
to raacliine-made cans and this may have 
:to be the ultimate solution. The possibility 
has received consideration, but in vie.w of tlic 
skill shown to be possessed by the Pkiueso can 
makers it is felt that the capabilities uf tin; 
locally hand-made can must be fully explored 
before it can bo advocated that a, chaugc over 
to machine-made oa-iis should be inaile, eniail- 
ing, as it nocessurily w<HihL a considerable, 
capital outlay. .In any case, existing circums- 
tances make the establishment of a ci'-ntral 
can-making plant in Malaya unlikely for the 
present. 

Rubber soluUtms for elos/ntf 

The present use of rubber rings apj)ii(nl by 
hand is unsatisfactory for .several reasons, one 
of which is that the valuation in thickness of t he 
rings often causes particle.s of rubber to be 
squeezed inside tbe, cans during the .seaming 
procc!3S. Complaints regarding thi.s havn; been 
received from time to time. 

Machines for applying rubber solution to 
can ends are installed at the canning rc.search 
station and the results, using an imported 
rubber compoimcl, have been entirely .satis- 
factory. Bemonslratioiis of the machines in 
operation have heen held and several of the 
canners expressed themselves ’in &vour of 
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installing siinilar equij)nu!nt. At ])rcseiit the 
high cost of the imported rubber solution ivS a 
deterrent 5 consequently experimental woik 
is being carried out at the stations using 
concentrated latex and other rubber com- 
pounds which could be nianufactured locally 
coinparU'tively cheaplys and the results so iar 
obtained have been very promising. 

Pineapples 0/ nmmgc tvaight 
For the purpose of calculations the lauiuers 
state that 70 fruits of an average size are 
required to fill one case of 48 li lb. Squat cans 
with cubes. Canning trials were carried out 
to find out the actual weight of pines of average 
size. Pines from various districts were taken 


ftoiTi these the 'jse.recidage, re(!(>vcry of e-ohes 
and sii<*es was eulcuiati’d. 

^Hene ral i'esea eeh wo rk 

Other research work, covering such subjects 
as pineap])ie. rvaste utilization, can -lacquering 
trials, composting luneapple waste, tlw maiiutao- 
ture of ])ineap])le jam, etc., lias carrhal o?Jt, 
Following t he i'ormation of the t ’eritral Board 
in October, 1938, u]> to the outbrt'ak of i he war, 
conditions in the industry ilu]>ro^’,Ml steadily, 
prices had risen ansi wt-o* authitaiued at pro- 
fitable levels, the growers were rr-e*‘iviug fair 
prices for their fruit, ami the market for 
canned ]>ine;!.pple was on the up-grade. A 
general improvement in the quiiiity of rite 
pack could be noticed during rhe, two years, 



Fruits 

tuuler 


Singapore canning eutjt'H 


Sarawak pines cul)o; 


Singapore canning ll. C). slices lA- Ib, 
tali cans 


Sarawak pines 11. C. slices lbs. tall 
-■eaiiS'': 


and divided into batches containing pines of 
airailar weight, each butch was then cut 
separately into cubes and the cubes filled 
into 1-2' lb. Squat cans and the number of cans 
filled noted. From these figuro.s the number 
of pines required to fill 48 .11- lb. Squat caius 
was calculated. It is interesting to note also 
that Sarawak pines give a better yield of fruit 
than Singapore pine.s. This is due to their 
having shallower eyes than the Singapore 
canning pineapple, only 65 Sarawak pines 
of 3 lb. weight being required to fill one 
case. 

During these trials, records were kept of the 
weights of fruit before and after cutting, and 


but iitlle pj'ugress had been made with thu*- 
rc-oquipment of the i'aclurics with up-to-date 
machinery. 

Since the outbreak of war the position of the, 
industry has become somewhat luvcarious. 
Very large increases in the cost of tin]datc. and 
other materials napurod jbr cunning have 
made it iH'ccssary Lr the t.'entra! .Board to 
increase their sedliug price, cunsiderubbv- All 
existing contracts and cxjmrts of caiuietl piju'.s 
to Great Britain were taken over by the 
Ministry of Food in May, and over 80 per cent 
of the normal exports to Canada have been 
lost due to an import ban on all but golden 
grade fruit going into Canada, 
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Tlie Cooperative Movement in Bengal 
By J. P. Kiyooi (Mucinillao & Co., 

' 19-10 : p]). 2t38, lO-s. 6fL). 

coopoi'Litive nlo^■omout in India, 

I particularly its most important section, 
-a- viz. iliat dealing ^s’ith agricultural credit, 
inis been in a bad way for some years past. 
Its position was worsened by the econoraii^ 
depression, a.nd the prevailing war conditions 
have not liolpe.d in its improvement. Efforts 
are being made in the various Indian provinces 
and states to rectify and revive the movement. 
It has, therefore, become necessary to investi- 
gate thoroughly the organization and working 
of cooperative eredit societies in ordiu' to be 
able to suggest correid rtunedies for the re- 
habilitation of the movement. Br J. P. 
Niyogi, Minto Professor of Economics in the 
University of Calcutta, has done tliis w'ork 
for the i>rovince of Bengal. The book before 
us embodies the results of his e.ncpnry and it 
is intended to ‘ throw light on the working of 
cooperativ'o credit and marketing societies 
so as to prG])are the way for mure 
plans for improving agricultural 
eredit societies’. After reviewing the develop- 
ment of primary credit .societies the author has 
subjected the constitution and w'orking of 
these bodies to a critical examination and has 
placed liis linger on some of their w'oakest 
features, lie draws attention to the faet that 
though the heavy overduos in ])rimary societies 
can, to a large, extent, bo attributed to the. 
slum}) in agricultural prices which set in 1929, 
recoveries were very unsatisfactory even before 
that date. Ho remarks; ‘ It^ is no doubt 
true, that th<‘. deterioration in tlie position of 
eredit societies lias been the outcome largely 
of the slump of 1929, 13i.it it is difricult to 
overlook the fact tliat., long before the first 
symptoms of depression manifested themselves, 
the proportion of overdue.s was fairly high . . , ’ 
It is not therefore possible to maintain that 
the only factor responsible for the arrears in 
collection has been the absence of repaying 
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capacity on the part of the ryot duo to the fa,ll 
of })rices. ’ 

I)r Niyogi’s diagnosi.s of the rrouble i.s clear, 
and it ought to make every one associated 
with the working of the coo}>erati^'e movement 
pause and think. He attributes the di'teriora- 
tion of societies to the violation of tho.se esse.n- 
tial jn’inciples on which rural credit depends. 

■ The manner in wliieh loans have been granted, 
the use.s to which sucli loans have been put 
and the lack of any effective supervision that 
has characterized the relations between ])ri- 
mary societies and the financing batiks are 
.some of the eoutributory cause.s that have 
brought the credit .societies to their prc.sent 
decadent state.’ The working of central banks 
and of the provincial and land mortga.ge lianks 
has hecn subjected to a similar .searching ana- 
lysis and the criticisms olTerod are highly 
suggestive. The author’s observations regard- 
ing the diiliculties that are bound to lieset the 
path of the ('.xpan.don of primary societies 
into multi-purpose societies are worthy of 
serious consideration. The chapters on co- 
operative marketing are informative and stimu- 
lating. The importance of linking uji market- 
ing of produce witli eredit has lieen properly 
strc.s.sed and the lines on which this business 
slioiikl be organized have been clearly indi- 
cated. 

Every one int{ue.sted in the reorguiiizatioii 
and healthy progri'ss td' the cooperative move- 
ment ill India will welcome i)r Niyogi’s hook. 
He ha.s brouglit freshness of view and inde- 
pendence of judgement to lu'ar on the discussion 
ol' the. ]:)roblem.s of <-uo])eratiou and provincial 
Goverumenis as well as workers in the move- 
ment .should profit by hi.s investigations and 
coiicl lesions. Hi.s shrewd comment on measures 
ado})ted for tlie ‘ conciliation ’ of agricultural 
debts will bear quotation : ‘ But all such reme- 
dies for alleviating the burden of indebtedaes,s, 
whether along individualistic or cooperative 
lines, should form only a part of a larger plan 
-of rehabilitation of agriculture and cottage 
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iiidusbrios. liiclebtcdiieRs, ib is oHcu 
is botli a. cause as ■wa;!! as a (ajusequeu* '' *>i. 
poverty. Sleasures for t[!c3 relief of iiab-lfied- 
ness, however well-iiitciiiioncd; oaa only In' 
in the nature, of a palliative ii iiioy are uel 
accompaTued by a (‘Oiu.proliensi\‘e pron'ramuii* 
having for its object ilie iuipr(»\eiii'-ut in 
the oeoiiotjuc position of the •■uUiAai<!is.' 

i.V. IbK.I 

Tlie Indian Cotton Textile Industrj- 
(1940 Amiiml) 

By M. P, Gaudhi, M.A. {Candhi & Co,, 14/-, 
Old China Baxar Street. Calcutta : pp. laO. 
Es. 3.) 

T his book gives a brief account of tlui 
important devolojnncul s coiinected vith 
the Indian cotton textile indnstry during 
1939-40. The main review i.s preceded by 15 
tables containing information on the ]!rogr{',«s 
of the Indian cotton mill industry, ]»roduetiou, 
imports, exports and consumption oi‘ cotton 
and cotton xdecegoods, imports and export.^ 
of cotton twist and yarn and c.haiiges in cus- 
toms tariff on cotton yarn aiul piocegoods. 
In table 15, the author estimates tlie total 
consumption of cotton i)iecegoods in India 
during the year ending March 1940 at 5,960 
million yards, out of wliich about 65 ])er cent 
was accounted for by Indian mill production, 
26 per cent by handloom production ami tlie 
balance of 9 per cent by imports, thi this 
basis the ‘per capita- consumj)tion of cotton 
piecegood.s in 1939-10 is estimated at lO-u 
yards against 17*0 yards in 1933-39. 

In the main rea'icw which also coulaiur; a 
brief historical survey of the industry, tiio 
author in referring to the effects of tise [>reseni, 
war on the Indian cotton textile indiisfry, a,',* 
comjjareci with tlie flreat War, i'X])resses the 
oxiinion that the industry will not get as imudi 
scope for expansion as in the last war. 

The appendices, besides dealing Avith tlie 
progress made in the improvement of the Indian 
cotton crop and the development of the hand- 
loom industry, contain a list of cotton mills 
in India and a statement showing capital and 
dividend pertaining to cotton mills. The 
An-mal should prove informative and useful 
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Jiisoct PiiHis of Burma 

j’*!" t‘. B.A,; l'MbK>. (>up(‘n;fi(.‘u- 

.Iciit. < I’rinniit,' and ^islhiucrv. 
Burma, 1915 ; pp. 2Bb |L<. T-3,) 

M il Bho'di th'MU'Vf'. i tmgr.d uiai iou> on 
his book, Li-yfci pa'^is f/f Marmtu Avhiuh 
ii'. ;i it'iy liiucly pni-!ic;if >!,},. . uuddej'- 
lug timt iLcr*' i- a1 prf,-'‘ii; liiil'' avaiialdc 
inforraatiou on ihc Burman ppfiis. In 

this jiii^Ucad-.-h aJ aMr-mpl lia- bi'cu iuadi; lo 
a<-fpiaint g'niiual jvadm- wid) th*' •dmiifuiary 
facts abuu! insect, Ufa utnl with the common 
insect pests which have. Iwcu ob.>-ci‘\vJ to occur 
in Bnrmn. I^impie met hods, wherever ps'.'i-.ible, 
have been suggested bu’ aciiou auninsl tlie 
pe.strf, Teelmica' desariptions Inive been re- 
du('cd TO the, minimum and i ho publicntiou 
appears to bn meant |ir!iuarily for general 
readers. 4’he book is dividetl into two parts, 
I’art I deals with general fan, ts aftout in.-'cet 
life, ciassiiicatiun, and the prevention and 
control of danta,g<‘ by in.setds, bolli chemical 
and liiidogieal. Part II tbuils witii the general 
pests and t.he pfvsth of t-ho ilitferfmt agrienlt nral 
crojis. In addition, Part if gives tmeful 
infonnation on iJic pests of ga,rdeii ]>iaut.s, 
plantat ion erops. fruit t.recs and the pests in 
liuiises and stores. Tlie get-up of the. book is 
excellent and the illustrations are [irofuse and 
veiy well jTnxluced. Tim book is a valuulde 
adtliiiou to the iiteraiure on tropical Insect 
pe.sts. |K. tJ. B.J 

Books Received 

Mf'ssrs hougman.^ tJi'ei’u and <’o. bav*' pi'o- 
diieed on bs'lndf of t he BriB'-h ( ouneil, Londou, 
a serie.s of iilusfratt'd p.imphiets on Itriti.-.h 
.Bile and Thought. The pamphlet s, priced 
at la. OiO'h, d(>al wiifi presfuii.-day loph'S of 
general inlere.st and are written by expert 
economists, lawyers and si-ientists. 

The British Bf/stem of (J over nmml by W. A. 
Hobson, Fh.I)., LL.M'., B.Sc. (Eeon.). 

British Justice- by Sir Maurice Amos, K.B.E,, 
K.C. 

British E ducat io}i by J. E. Hales i, 



From all Quarters 


OPIUM IN CAMELS’ STOMACHS 

A n iuteresting ca.f?o of llie iiso oi. iSok-iHu* 
iti the pcrpi.-traHui!. of crime an a:i 
in its detection is puldisht-ri la tlic 
Aimiial Ee]')ort for 1930 of tlio Central. Xa rcoiirs 
Jntelligenco Bareau, Cairo, Egypt* Tljougii 
definite informatiou was available, iliat mir- 
cotic.s were smuggled tliroiigli tlic stomaelts of 
the camels intended for the meat, market, yet 
difficulty was experienced in determining the 
camels j.,'rrying the narcotics owing to tlie 
large ."ler of camels entering Egypt annually 
iHast. The main ground for suspicion 
,t the owners refused to sell (‘.ameis 
' U ^ -^vere not wortli £ E. 3 even for siudi a. 
price as £ E. 10, Hen{?e some camels wtu-f'. 
detained at El Arish and tlio Mamoiir of Kanta- 
ra for examination and when they v.au’e slaugh- 
tered, containers canying narcotics were fotiml 
in the first stomach. An interesting ieature ctf 
this ease was the strange ability of the camels 
to carry containers weighing 250 gm, in their 
stomachs and to tr;i.v'el and work with lit.f lt.^ 
or no inconvenience to themselves, 8inee the 
number of Animals passing through tlie (piarun- 
tine st.ations is large and since .much reliature 
cannot be placed on information, it has Victui 
decided by the Egyptian authorities to apply 
scientific methods for the detection of the con- 
tainers. Eor this purpose each station will 
be equipped with an X-Ray or other similar 
device and a certain proportion of the camels 
that pass through those stations will be sub- 
mitted to its ‘ searching beam h 
* 

!it * 

PROF. KOCH’S VISIT TO MUKTES- 
WAR 

I N the supplement issued with Inihan 
Earmino, Vol I, No. 11, last November, to 
commemorate the Golden Jubilee, of the 
Imperial Veterinary Research Institute, 
MuktesAvar, a group photograph (Plate III) 
taken at Mukteswar on the occasion of the 


vidtof F.n)fessor Koeli in l.sftT avus reproduced 
Th(' idi-niity stf Siune <ii' thM.M-- in rhe group 
was iittr. l<iiow!u and in ltire<j eases, it uoav 

;J pjH'.U’.'-, uses i 'i<'« ts'l'i't'! i eivs'ii. 

Wet aft^ tibliged to (’olonel If. T, Pe^sise, one 
of tbe group in the pijottsgrsrph, lunv retinA 
in Enghiritl, for imming the giou|.!f. Tiu^ plmto- 
gi'iiph is astsiin reprvtducfil in i his i.-sui- (|(|;ite .Si), 
with the maue--: eorre«‘liy giAvu in ibe, esiption. 

BOMBAY VETERINARY • COLLEGE . 

W ITH efieei from .15 Jam* 1940, a 
revist'd eurrieubuii luis Itt-ea iniroduml 
at the Boiulsyv Vefcjismrv (Vjliege 
and sidditionsd .start b;js Imm-ii engaged sn 
tlmt the Muideets es.'u be eiUeieniiy iaugtst. 
The tiew i-ui rir-nlniii 1'= lluit recommended 
by tlie Tmpt'i'ial t’iisaii'.ii of .Agrie.ultursil 
Ri'Heiu’eb and its ini indite? ton involved 
tlii‘ rsiisiug tif I be 'asiriil:!!'.! td' sfdnii.-^siitsi front. 
Abil rieubt-tiou to Iriter-Seieiire (B. group). 

Thi‘ rsdh‘gt‘ i- rntf itt euujnte'tiiiu wirlt the 
Bat Sakarbai 1 >iti'-,]i;tw P..*ni no-jpit.d i'or 
Anintals wlau’" eliiiiissl liist tiieiiun i.s given. 
During the (jtmrp.r muling 30 St'ps ember 
lORt, B.Si> iri-paiients -.oid 1 J.31. ouT-]>:itieuts 
were treattnl l>y the tkjllegu sroiT in the lio.s- 
pituL 

At the College lalioratory material received 
from the field staif i.s .subjemed to (‘xamina- 
tioii and reports i.sssied, in siddition to .giving 
jirtietieal instructioji in bacteriology, patho- 
logy atid ptirtisitohigy to students under traiu- 
itig. Tbe ollieer iti ehargt.^ (d' tbe lalwratory 
is also respjon.sible for tin*. pr(?dui*tion (if goal 
adtipte-d rindi'rpest virti.s for m-m in ilie jii'ld 
i.ti the control of rinderpest. 

The College is the oldest Veterinary College 
in India and was opened in I.H8G. The first 
Prineipal was Mr John Ideniy Kteel, while 
Rao Bahadur V. R. Phadke, who was. P.rinf;i]>al 
from 1932 to 1937, was tlie first graduate of 
the College to attain that position. 
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LOOK TO THE LAND 


S INGE tlie war began, Great Britain 
lias had perforce to become agricul- 
tiiinlly minded. About four million 
additional acres have been brought under 
cultivation and the present emphasis is on 
maximum production of foodstulfs. Those 
who insist on maximum production are some- 
times inclined to forget the need for keeping 
up soil fertility. A book’" recently published, 
whose title is also the title of this editorial, is 
a plea for soil salvation. It is not, strictly 


speaking, a war book, as it appears to have 


been written in the summer of 1939 although 
not published till 1940. The general spirit 
of the book is one of which there have been 
many manifestations recently, i.e. an insistence 
on the use of organic mauui'es and a depreca- 
tion of the use of artiiicials. The author 
does not quite go the length that some de- 
votees of this cult go, who speak of dung as if 
it were a holy thing and artificials as some- 
thing Satanic. But there is more than a suspi- 
cion of this along with a mystical attitude 
towards soil nutrition, animal nutrition and 
plant nutrition. The author is inclined to 
be impatient with the slowness of science and 
its insistence on verification and is prepared 
to act on impressions or intuitions. Other- 
wise lie thinks action niight be too late. He 
is also inclined to believe the. statement that 
has been made by certain writers, viz. that 
there is a growing susceptibility to disease in 
plants and animals, 'which he puts down to 
wrong feeding and, in the case of plants, 
mainly to the lack of organic manure. It 
is of course an open question 'whether one can 


compare nutritional diseases in plants -with 
nutritional diseases in animals, or susceptibi- 
lity to fungus and insect pests in plants with 
susceptibility to bacterial and other diseases 
which attack animals. It is highly question- 
able whether previous generations were more 
resistant to dirt and disease than we are. Even 
the skeletons of prehistoric men show the 
presence of rickets, and a contemplation of 
graveyards in this country reveals a very 
high mortality of very young people. Simi- 
larly as regards plant diseases, Lord North- 
bourne argues that these have increased be- 
cause spraying has increased. There are few 
facts, if any, to substantiate either this view 
or its opposite. It is much more likely that 
spraying has increased because farmers are 
much more conscious of the damage done and 
profits reduced by diseases. This certainly 
was the case in the vineyards of Nasik, in 
the Bombay Province. 


Having said all this and allowing for the 


* Look to the Land by Lord Norfchboume (J. M. 
Dent & Sons, Ltd., London, 1940, pp. 206. 7fif. 6d.) 


fact that in a popular book a certain lack of 
detailed argument may be permissible, the fact 
remains, that the author has produced a 
thought-provoking 'w^ork worth consideration 
by all classes in India, not only farmers but also 
iiidustriaiists and administrators. The soil is 
the source of wealth. The physical re teutiou 
of it in its place and the maiitfcenanoe and 
increase of its fertility arc matters of funda- 
mental importance in a nation’s life. Not 
less important is the spiritual and bodily wel- 
fare of those who make their living from the 
land and who, in India, form the bulk of the 
population but are unorganized and inarticu- 
late. 

To maintain soil fertility the Agricultural 
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LOOK TO THE LAND 




INDIAN FAEMING [ ?oL 11* Ho. 6 



Departments in India liave for long been 
insisting on the need for the conservation and 
use of every scrap of organic manure available 
and for this purpose have been pushing with 
all their ability the manufacture and use of 
compost. There are many methods of making 
compost and half the art of compost-making 
lies in knowing what mbditication of the main 
jninciples to apply to particular material and 
particular circumstances. This information 
the xigrioiiltural Departments of provinces and 
states are in a position to supply. The much 
greater use of town refuse, which is advocated 
in this book and which ia also the subject of an 
article by Dr Gr. T. Wrench elsewhere in this 
issue as a war measure is another wmy of bring- 
ing back to the land organic material w'hich 
was originally taken from it. At present, 
it is necessary to do everything pos.sible to 
increase the yield of rice. The present oom- 
parative cheapness of groimdnnt-eake sliould 
also be a ooiLsiderable stimulant to the use of 
that exceiient iiitrogonou.s fertilizer, particular- 
ly in view of the present scarcity and dearness 
of nitrogenous artificial manures, tTreen man- 
uring, which is in many cases financially the 
cheapest of all nitrogenous manures, although 
it means a certain consumption of agricultural 


surety possiog- i“>>r farm.-e-.s fu Hy.', and derdop 
on the lijs'‘s d by L'ad Nuii hiHHjrne 

witliia i! fra iff Wf-'-k wni. h wnuhi givi' iican 

many ol‘ via* .sd vainag! i' aial 

organizaiion and ,d lio' /-iinm line* not inter- 
fere unduly with ht‘i; > kp.!,;! abilliio,: 
desires, Thi-! of sH'f.-b't-ni i- just ‘due .--uri 

of thing wliiidi denioi'i-aey i.‘ out to solve and, 
if huniau vaiut*s are bejd in tlieir nght, piece, 
such problems will be ^oivetL liicideuTady, 
it is easier in large--cult.‘ fumdng u» gei rid of 
the iiiefllfjeni farmer win un i,onl XortldHturm* 
also desires to scf> eiiiaiicitid ihan in luirelv' 
individjiaiistie snsaii-scale far] sang. 

Lord Nortlibcuimc i- an ;?rlAa:)catc of mixed 
farming. This i.s pan ieularly of iiiterest to 
India in view oi' the chain of ntixed farming 
experiments which, are .just being started l)y 
the l!nj)erial Coiiiicdi t>f .AgriruiIttiKil Research 
in a number of prox'ituaYs. ‘ Mixed fanning’, 
l.iowe\'er, is not; ii j:)anin:'t.]!t, and .birtility can 
bt! built up under specialized farming if done 
iiitelligeut ly ami c.an be lost iimlei* ' mixed 
farming ’ if the ' mixed fartiiiiig ’is done imin- 
telHgently. 'i’he ^-^'iis «»!' iimuomili ure or oue- 
erop fanniii'i ito otie will de?pv, particularly in 
produi.'iug conditiom-! where disease, caainofe be 
kept at hiiy, /riie ^o-eu!!ed ‘ weakeiiing ’ of 



time, is also one of the practices strongly 
recommended by the Agricultural Depart- 
ments of India for a variety of crops and has 
been successful in many cases, particularly in 
connection wdth sugarcane, and rice. 

Lord Nortlibourue expresses a,- rooted dis- 
like of large-scale farming and desires a coiiti- 
nuons intensification of small-s<]alc farming, 
so that tlio farmer may be a craftsman proud 
of his craft with a farm as self-coutainod as 
possible and that he and his family should be 
the basic social unit of Lord Northhourne’s 
now order. If larg('.-scale farming iK'.eossarily 
meant soulless landlordism by distant corpora- 
tions then it would be wholly bad. But it i.s 


}:>!ii!its due to bad .-oil condi! io,tis on wliicii Lord 
Nortlibouiaic insisis uia.y well i>e din:* to nothing 
mystical but io ilte weakening of the biological 
activity of the soil and partieiilariy of those 
beneficent micro-orgiinisms that keep piaiit- 
disea,.se organisms in cheek. 

Lord Norlliinmrne has variou.s reniarks of 
a more or Ic-ss general nat.un- on eounnmic.s, 
iinauee and land nutiomdizafioii, ail of whit'h 
are stimulating reading whether one agre.es 
witli them or not-. Many will disagree wilh 
ids cimdemnation of organization of farming 
and of momn'. Wifii Lord .Vori hie.>ur!ie’s esti- 
mate and classification of jinma.Fi ami agrieul- 
tiiEid values, few thinking people will quiUTe.l. 


S. D. JOSHI, B.Sc. (Loud.) 

An Appreciation 


FEW days ago I met some well known 
sugar factory owners of this province, 
•and we got on to the subject of miilmg 


tests for now variotie.s oi‘ sugarcanm Various 
difficulties were discussed and it was suggested 
that a oommitteo of technologists might meet 



S. D, 

Late Deputy Di 


»r 







SUB-SOIL IBEIGATION 


1 1! :*f 1 Im* ilfrntiflit in Ajmei 

Ij.A til. u. Ilowson was able la, ?f 
year fit fiaiinJiUH a tjardanwii 

fh'' J*» ip u{ •'uli-'-uil irri«ntioii: 

Ijiu'*,' *if ba lifl-iaada iairthen 
w.ifa in>.u-< v^.Tf laid 12 to ]: 
iiipiit's bi'lctw ill,' MU faco. sevo; 
ifi*< tin* walor seepin- 

t'iif riuatn'jh tlio optni joints an 

f.'!VMu';T- fin* jiorniis siq 

pliiM i ira'-t arc to ik‘ roots i 
tiio |tl.”uis jirij’Wijig above tlieiB, 

Flit* .'-oil i.s a lifflit sandy soj 
and capillary action lirouglit tki: 
moisture almost to tlie surface. 

Excellent results were 
obtfiincd with dJmb grass 
cauliflowers, celerj, lucerne aiv 
berseem. 

Tin:* photograplrs were takw 
at the end of March. 


Above ; A luxuriant growth of 
sunflower planted for a fodder ex- 
periment. 

The rod measures 11 feet. The 
seed was sown in early January. 

The sunflower in the foreground 
■was a later sowing. 


Right : Tomatoes at the end of 
a hot, dry and dusty March, showing 
rich foliage and no sign of curly leaf. 

The fruit, when picked in the 
early morning, were, literally, icy 
cold and full of juice. The foliage 
wa,s a much deeper green than the 
foliage of any surface-watered plants. 
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S. D. JOSHI 


to evolve a workable plan. Wlien names 
were being discussed one of tlieni suggested 
tliat Mr S. D. Josbi must be asked to attend, 
I said that poor Mr Josbi died two months 
ago. There was silence in the room for several 
ininutes. The remarks that came sponta- 
neously were : ‘ He was a good man. We 

saw Mm last year wdieii he was not quite well 
and yet in the middle of the day in July he 
spent hours going himself into the fields and 
collecting red rot samples.’ Another man 
remarked that there were few men in this 
province who knew more about sugarcane. 

These remarks illustrate tlie respect in 


28 S 

which Mr Joshi was held in this province. 
He joined the Department in 1921 as a re- 
search assistant in the Plant Pathology sec- 
tion. Soon after he took study leave and 
obtained the B.So. degree in Agriculture from 
the University of London, In 1927 he became 
a Deputy Director and last year he officiated 
for a short period as Cane Gommissioner to the 
U. P. CTOvernment, He was only 46 years 
of age at the time of his death. His was a 
career full of promise and wm had great hopes 
of him. A most conscientious and devoted 
oliicer of this Department is gone.— Vishnu 
Sahay, I.C.S., Director of Agriculture, U, F. 


Original Articles 

THE USE OF TOWN WAST 

By G. T. WkesC! 

I T is HOW generally adimt-ted that tlie growth 
of the large towns of the industrial era has 
deprived tile soil of a great mass of organie 
waste that should go back to it. 

It is also generally admitted that in modern 
ivar a well-fed and fertile soil is a great asset. 

It is the object of this article to bring tliese 
two truisms together and see what ease they 
make for the agricultural use of towm wastes as 
a war measure. 

Up to a century ago, it was customary for 
the night soil and refuse of the poorer part s of 
English towns to be piled in the streets and 
upon waste ground until carried ofi: by farmers. 
There was no public sanitary system, and the 
historian, J. R. Green, states that a.s late as 
1844 only two towns were known which lua d a 
public service for the poor. This service 
eventually developed into the hydraulic 
sewage system and the oollection of other 
waste for burning or dumping. 

Wasle .* uchievemeHt of civiUzufion 

one has described what this change 
has meant to the soil more convincingly than 
the late F. H. King, Chief of Division of 
Soil Management, United States Department 
of Agriculture, in his famous book, Farmers of 
Forty Centmies, written before the war of 1914- 
18, but first published in England in 1926. 
Here only the estimated figures of the soil’s 
loss can be given : * On tbe basis of the data 
of Wolff, Kellner and C^arpenter, the people of 
the United States and of Europe are pouring 
into the sea, lakes and rivers, and into under- 
ground waters, from 5,794,300 to 12,000,000 lb. 
of nitrogen, 1,881,900 to 4,151,000 lb. of 
potassium, and 777,200 to 3,057,600 lb. of 
phosphorus per million of adult population 
annually, and this waste Ave esteem one. of 
the great achievements of our civilization. 
In the Fax Bast, for more than thirty centuries, 
these enormous wastes have been religiously 
saved, and today the 400 millions , of adult 
population send back to thedr fields annually 
284 


ES AS A WAR MEASURE 

I, M.I). 

150,000 fonts of pliOtjplusrii:'., r‘»76.0fj!) f.oim of 
potassittm, usid I JOn/ViO Ion-? of nitrogen 
comprised in a, v, ciilit i*,.'vecediskg 

182,000,CMI*'> ton.,-' Tlun-' use gejSieh'd in every 
home,- alike iii nmnlry vilL'i ;,.?*'■< and givut 
eitie.s.’ Kim.;;, after " jl-'n'*- •{s-ti-iTn-ianou of 

‘ man the imn-t ‘*At rax agun'. afeMl.ratur of 
waste the world lui.*; ex.-'r eielni-tuh ’ ecmtiniicd 
wdtli the speeilic loss of pliospliate.s due to 
Ivydraulic sewi.!ge, based upon a number of 
people like to ilmt of the Far Eastern Mongolian 
people: ‘ Modern; civilisation is add,mg [to 
the lo.ss, of silt] that of hydraulic storage dis- 
poBol, tlirongli \vhich tbo waste of 5(0 millions 
of pes:>].)le might be mort’. timn 194.300 ton.s of 
phosphorus annually, a wa'-h.t* whit'h could nut 
be replaced by 1, 295,0! M tons * if rock plio.''.]>lia.te, 
75 per cent jiurc. The Mongtdiun Xitces, wir'ii 
a populatimt ttiuv up]iv<j.5.c>hing the figure 
named; occuoyitig an area, lit lie nsore tlian 
one-half that of iin* Utnied ; tilling h’^.s 

than 800,0CH> stjuaiv tnilcs tif Itnd, and nnndi 
of this during I'weniv. 'hirly or jierhaps forty 
centuries; nnable to avail llicnmelves of 
mineral fertilizers, coidd not tolerate such 
vraste and survive.’ 

Dangerous deprivation in war-tinm 
‘ Could not tolerate and survive’: as far as 
language could convey a AvTi:r«iug that all was 
not well witlrman in his brave, new, self-made, 
scientific and iudu.strial world, the.se Avords 
conveyed it. Y<d-, tlmugh King by no means 
stood alone amoug.st .‘;oll spiadulKts, t.he warn- 
ing received little or no puMiu att<nition. It 
Avas scarcely to l>e expected. Idle reading 
public Avere too urban-minded to be able to 
value it correetly, ajid tin', agricithurist.s theni- 
sclves .seemed to hik too unaware of tlnur OAvn 
primal importance a.nd too engros.sed by the- 
immediato proldems of the land they Averc, 
cultivating to realize its siguiticance to them 
as a class and add their voices to the warning. 
They Avere, in an}?- active sense, untouched by 
it. There, hoAvever, the words and the facts 
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Crude refuse beinrf fed into a two unit plant erected in Londcni 
This photograpli shows the same refuse after pulverization by the Lightning Masticator 
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WEEKOir : THE U.-^E OJ-' TOWN WARTI3S AS A WAR MEASURE 


issued a leaflet (No. r>98) on ' Town Eofiiso as 
Manure ’ for tlie limited roasou that motor 
('urs and lorries had diiveii horsiss rronr the. 
roads with a consequent loss to t.he lariners ot 
their stable manure. The leaflet recomiuendcd 
town waste as a substitute and. named the 
following towns as selling waste-s to faiiners : 
London, Glasgow, Perth, Dundee, Ahoi'deen, 
Rochdale, Warrington, Bury, BhefEeld, Hove 
and Gateshead. Of these (dateshead was the 
most thorough. Eighty per cent of the houses 
of Gateshead at that time had earth, not 
water, closets. Their contents, stable manure, 
slaughter-house refuse and other town waste, 
from which glass, metal and other hard suli- 
stances had been removed, were together ^Dassed 
through a pulverizing machine and the crushed 
stuff sold at two shillings and six pence a ton. 
It was bought with eagerness. Two years 
ago 1 saw a number of mechanical plants for 
the use of town wastes in or near London. 
The Borough of Bouthvrark has, since 1906, 
disposed of its household refuse, by powdering 
it in a Lightning Crusher and selling it to 
farmers. The Borough of Kensington has 
an extensive plant for the manufacture of 
Tlygank;. Outside London, Maidenhead and 
Leatherhe,ad first crush refuse aufl then com- 
post it with emulsions and sprays of sewage 
slndge. Other towns, which rnahe use of town 
waste.s, in the sontlicrn section of England are 
Harrow, St Albans, Birmingham and Colches- 
ter. Dr Garner estimated a few years ago 
that one-eighth of the sewage sludge, produced 
by t.reatnieut plant.s in England and Wales, 
was being used to increase soil fertility. 

Sewage, farms and the use of town wastes, 
therefore, show that there is a well-spread 
recognition that town wastc.s should not be 
wnistcd. They are too valuable. And w'hen 
war comes, their value is yet greater. They 
can give additional soil fertility, which is an 
umpmstionable addition of strength to coun- 
tries at all tirnes and especially at times of 
war. The German Government recognized 
this as regards the sewage factor of town wastes 
in its order to all municipalities to spend noth- 
ing on disposal works, until its use for increasing 
the food of the people had been met. The 
slogan had to be not ‘ sewage disposal ’ but 
sewage use,’ 


stood, tluit under modern oivilizai.ion the soil 
Wits robbed of its neinrul food and lhat the 
town.s were ]Kirtiv;!ilurly .rmilty iu tliis uncon- 
scious fM-iine. Civilized man, in Ids pride, and 
progres.s, seemed to have forgotten that ho 
remained terrt’iie, the prcalut't' of the soil. 

It would, nevertheless, lie clear tliat this 
deprivation would he more, dangerous at a 
time of war. Great Britain Inul an experience 
of this, not known to her jjeoplc at the time, 
]iut well undersiood by her Government, 
when, in Ihr- war of 1014-18, she stood within 
a few wofiks of star\'ation. The Germatis 
realized it wlien, though the war ended, the 
nartial starvation, whic-h it brought about, 
did not end. The supply of food and the home 
agriculture played a mo.st significant part in 
the course of the war. 

Lesson forgoffen 

Strangely enough, in Britain the warning of 
the war seemed to be quickly forgotten. In 
t lie following years of peace there was no great 
agricultural revival On the contrary, Pro- 
fessor Stapledon st.ated in 19.>5 that 4.“ [ter 
cent of tlm laud of England and Wales wa.s 
‘ in a more or less ne.glected condition — every 
single acre of this enorjnous area is caj)ahh‘ ol 
radical improvement.'' In no country, indeed, 
did the signlficaiifa* of tlie war interpret itself 
in such words as tlm.se, which i have quoted 
from Mr King. As far as 1 have been able to 
find ont, only one great town of Europe gave 
11 }) its hydraulic system and reverted to turn- 
ing its wastes into manure for the land. That 
tow'll was Stockholm, the capital of Sweden 
with about half a million inhabitants. 

It cannot, I think, he said that any nation 
after the war really faced the question of the 
use of town wastes. Artificial manures 
were regarded as a substitiite, but they have, 
not the [diysical effect of organic, mania-es 
njion the soil A nnniber of tentative and 
succes.sful experirnontfi were tried ivith town 
wastes, but they were, and still are, the efforts 
of individual town,?. 


National stippoH 

Such towns, however, were given a national 
support iu Britain in 1923, In that year, three 
years before the appearance of King’s book in 
England, the British Ministry of Agriculture 
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Progress in InMa 

In India,: 3 iow and in tlip nast, tla- 
wastes 1ms neither been ; ia-r 

thorough as in the Far Ka-i. J.a-r-iiji 

and Wad, m The IwHau J/n/va/ (^wl- s*:' 

February 1934, wrote tlmr t-rnnsiH.-tuni 

with jiightsoil is in no nay u'eneral in India, 
it is done in sonie urea.s. In she .-eint--' is.-sn- "d 
the tiV/-r<yh-', Mr J. J. Sanin.iy 

Fngiiieei', iu an artii.‘h- nkd ’ 

Manun? fi'oin Hi reel lietiio a ad Xi’dimwil 
a.t Mysore. City’, wrote: ‘The luanurial valio' 
of a mixture of ri'Ct nil-bish and ■'nii 

is recognized to such an nxieni ili.it a-'in- 
culturists make: periodic trips to the cities for 
tlie collection of these ingredients ; the agri- 
culturist loads liis cart with alternate layers of 
this heterogeneous mass of refuse and iiight:- 
soil and carts the mixture to his field.s, where 
it. is formed into piles and allowed to decom pose 
for four to six months. '\¥lien it, is sufficiently 
broken down to an odiuirh'.ss humns mass, 
it is used ns a fm'tilizcr on tin* iirdds.’ lie 
added a description of how ilic nuHiiei|(;d 
officers aided the cou.scrvatiuu of tlio ua.'-rt\i 
amd placed tiicni ai. the di.'^jicevil of the faJ'ii'iei's. 
Hince tlml date the Municijia! t'oimoil of i^lysore 
has itself comiuist.''d its waste, a.nd lughi'oiL 
Batigalore does tiie sa.nse, as a.b;o a, ntmib.-i* of 
towns in the Madras 1‘ivsitleju'y aiid in Trav.-in- 
core. The Bombay Alunicipality test.s ilio 
composting of it.s sludge and refuse. ; Nasik 
makes poudreite ; Jamshedpur activated 
sludge ; Ahraedaliad is Interested in refuse 
powdered by a crushing machine. Lastly, 
there are the towns that follow either tin* 
Indore or the Hot Fcrmenta,tion methods. 
So one can marshall the following tliiriy 
towns as the vanguard of the use of town waste.s 
for the soil : My, sore, Bangalore, Iiulore, Alwar, 
Rewa, Bharatpur, Datia, Neemiieh (.‘aul'on- 
mcnt, Secunderabad Cantonment, Nanded, 
Tollygungt*. (Calcutta), Bhahjahanpiir, Sabour, 
Jaipur, Jodhpur, Madura, Cocauada, Con- 
■joevaram, Tenali, Guntur, Tiiticorin, Yizaga])a- 
tam, Ncgapatara, Nellore, AIlftp]iey, .Tamshed- 
pur, Rasik, Cawmporc, , .A.hmedabad and 
Bombay. 

In , increa.smg the UvSC of wastes as a war 
measure, more rapid results can be procured 
from towns ths-n from Yillftges, Rut the use 


by viil.igt'iw of Ibeii waf.b*,-\ such .h that 
brmiglu nbmrJ !(V iiruuavnnrh in the Hnrgaca 

dbllict nf th.- Funmb. i.- ti nf Hkp 

kind, liiiii’-ial JunnKO-.^. which .'supply luine- 
r.ii". i!iu'. iU’i,.’ dftificm in C.i** ■unn* way as 
iUi’diciii irmir,' !-.<;jUfly df’ilcit-an's in the of 
invalid.^ fi;i\c ilatr in promoting soil 

fcr.ibrv as .* von* na-a, in'c. Iloftavfr intricate 
iluir {.r**p;;r<,'imi m.iy bo. when ihay j,-aeh 
tie- ciilii". alo! , ihi'v a:'!* in apulicoiion. 
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simple. jMid exci-pt whan* f I'.i.-imm are, u.sed, 
uia mm-mw hanit a! ami i'un be carried 
out by ordimny hand labour. lb*iug simple, 
they do not talo,! more tlmsi. a few day,', to 
leam. , 

.1 war 'Meusitre 

The liiaisur-' beim: lie psarti.-a! man 

se{-.< m.-rny (iitlifu:*!.- in g.cunw; •?. {*» the 

land. Ibu let iw lo.-k at i- at. .mce a-, a war 
me;!.' in.-. A - w.:!' -are it svoulfl be given 

1 1*1 local ta.rHic!'' ae :i wa i ci| Jiipnieiit in | he saitie 
n.iv a.-' I'fihli.-r,; eo* esicipir-d. Tfio,-.* oi us, 
who havf* if.-id .-lich auf liusifaliv.* urlicles u.s 
that cm banking and m-rtllt in t!ie la-t, the 
buiri it cdbioa oi' {|i<- 

Ih'iffl li'H ti’!f , be!je\'** lliul ilsi-i can be. duUC, 

(Sc»ldii*i> arc <‘i'eu1ive in that I hey df*leud the 
people .•f' a whole, ITmv .-ti'e .iudir<‘<-riy crea- 
tive arc litalgc'; ami i'.o.r.,;'. wldcl;. by kee]i- 
ing out marauding wild aiiimals, make the 
cuhivatitm of crops po.^sible. Increased ferti- 
lity i,s uirerily (‘icarise, being an increase of 
the source of life {'rciiticm it.sr.ii'. ]u the; .soldier 
and tile soil men must have faith in ordiT to 
survive :i.s a. body pulhic. f’redit is fuilli- 
money ami, all kmf, a .small percentage of money 
i.s now rn’eated us faitb-niouev. Money, there- 
iore, at a linm cd' war ha--; t he fuuetion of e.ipiip- 
piiig those measures of .stinngth and .safety, 
whidi are dee-nied ncce.vsury. If the increased 
fertility of tin* soil is remjgnizi-d as one of these 
mea.sure.s, a gift to t!u* Ihrmers of the equip- 
ment vvith w-hicdi flaw can ]U‘odu(''e more and 
better products of the soil is practicable. It 
is probably also fc.ssential praoticaily, for it is 
doubtful if the fa.rmers would use the manure 
unless given as a war equipment,. 




THE LIVESTOCK INDUSTRY OF INDIA 

By K. C. Sen, l).Sc.,.aEc! T. S. Krishnan, M.Sc., A.I.C. 
Imperud ]■ etermary Research Institute, Izatnagar 


H:E term ‘ iiiclustry ’ is apt to conjure 
lip visions of imge fectories in big cities 
where large niimliers of people are 
engaged in producing a .certain sjiecialized 
type, of articles on a large scale. It also suggests 
the control of these institutions by a few 
wealthy capitalists. The raw materia! for tlie 
products coiiceiMied is brought to the factory, 
possibly from far away, converted into manu- 
iactured articles and sent out for distribution 
through specialized selling ageiKies. Such 
industries, for examjiic tlio.se Cioiicerned with 
textiles, engitieeiing, jute and sugar, are usually 
concentrated in one locality and are eontirolh'd 
by poiverful vested interests who practically 
nlonopalize the produetion and sale of tlie 
respective articles. 

In the aliove, 'sense, it may not' 'be very 
ap|rropria.te to speak, of the livestock' ’ iiidust3.*y ’ 
of Indi,a, since in it tinn'o is neither orgaiiiza- 
tioil, coiu3entration,' no,i’ specialization. ' But 
from other and bi'dadcr aspect.s, viz. the number 
o.f persons engaged in it, the capital value 
of the assets involved, the income derived 
therefrom, as well as the value and importance 
of its products for the. health and prosperity , 
of tlie nation,, indeed' for its vej,‘y existence, 
tho' justiiicatioii': for calling it an ‘ industry ’ 
becomes apparent. Equal only to agriculture, 
with which it is indissolubly linked, and seeo,nd 
to no other industry, it-.s basic importance to 
the national welfare eannot la?, overempliasized. 

While it i.s impossifile mitireiy to separate 
agriculture i’rom the lii'estock iudustry, 
that is aiiinud itusbaiKlry, vet to a certain 
extent it is possible to gauge tlicir independent 
contributions to the national economy. Dairy- 
ing, cattle-breeding, sheep and goat roaring 
for wool and meat production, poultry hus- 
bandry, etc. are all sections of the livestock 
industry as distinct from the production of 
cereals, pulses, oilseeds, sugar, cotton and 
other products of arable agriculture. 


TAvestock as a eottmfe imlustry 
■ The great advantage of the livestock in- 
dustry, as practised in this ooimtry, over 
manufacturing industries, is that it is practised 
as a cottage industry. Since it is rarely 
carried on in cities but is distributed all over 
the country, housing difficulties for the workers, 
leading to the growth of slums and other 
public health problems, do not arise. Since 
it can be carried on with little capital, there is 
no difficulty in starting or practising any one 
of its branches. Regarding the sale of the 
|)roda<,d.s of this enterprise, there is no necessity 
to have any expensive selling agency as they 
are all articles of daily necessity in every 
Household and the small producer can dispfose 
of his goods in Ms own neighbourhood with- 
out the intervention, of a middleman. Fever- 
theiess, animal husbandry can be easily 
converted into an extensive and specialized 
industry, if so desired. 

Ihmdtamentid importaiice 

Indian agriculture is entirely dependent 
iipion bullock labour for the cultivation of the 
land and almost entirely for the , transport 
of produce to market as we,U as from village 
to village. As, the Royal Commission; on 
Agriculture pointed out; ‘In most parts 
of the Yvorld : cattle are valued for food and 
milk ; in India tlicir priniary importance is 
draught : for the plough or the cart. . : With- 

out the ox no cultivation would be possible ; 
without the ox no produee coiikl be 1',ransport- 
ed,.' lu this country, there is little liktliiiood 
of motor traction replacing bullock labour to 
any appreciable (‘xtent on the farm for many 
yciirs to come ; he-nco with agriculture entirely 
dependent on the drauglit bullock, the funda- 
mental importance of the cattle industry in 
our national economy becomes obvious. 

The animal wealth of Iiiilia, as measured by 
the numbers of- its livestock, is enormous. 
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To fjuoio {'Ih* Royni ('oriimii-'sion on A-:r''"u!” 
ture arain., ‘in whaR'.vor rrSifS'C-i rndiah r;iKi'‘ 
may be iackiug, rlu?.}- do nob laflc umub’H’.-, . 
AVe liave yitliin mir borders ahcisit 2b“> luiiiooi 
head of cuttle, 54 millnui uoul;-!, 4‘to laii^nu 
slieep, 4-5 milliou liorpes anii a 

million eaincls. ia adflitiou to ‘{ji*- nifove ri-t‘h' 
are about 2Jo milJioii jioulr.rv. Huun'S 
not availaJde for the juu’ iJQiudatiou, oat '> 
can f>e presuiued that liiev too 'vuli nur’dii-r 
some millions. 

Onc-thii'd uf trorlfVs eallh; 

From tlifi alaye tijiures it is (‘slibrnr i'liet I'uc 
livestoc.k po|uilaiioi\ of India C'luuio'ad 

] u'ocluminaiit ] y of cuiitc Tlif-ti; ar>’ m lii;- 
country rouphly a third t>f the yoili'is i-.nilc 
or as many as arc ]nH;.scnt in tliey.\huiu of 
Australia, Zealand, North, America arid 
Europe (exeliiding Eu.''’sia) put together. 

Tlie 43‘5 million slmep in India ecjual 
roughly half tlie slua-p population of Australia 
or about the suiue as that of the IJ. S. A., 
Argeaiiiia oi' South Africa. Indian goats 
constitute, nearly a quarter of the luimlKn: 
of the.se animals in the world. We hay e, 
lioweN’er, only a small population of equine, s 
fiom])are(l with many rdlmr countries, (famels 
form only a small projtorfrioii ol‘ the livcstiiek 
of India. 

The luimbcr of fowls in India i.s about 17d 
millions, that is more than three times as many 
as in Canada or Japan, 2*5 times as many as 
ill Creat Britain, seyen time.s as many as in 
the ’Netherlands and eight time, S: as, many as 
in llenmark. The IT. S. A., however, iia.s two 
and a half times the prefteht number in India. 
Thus it' is appaivnl that this coiintry ranks 
very high even among tiie poiiitry-pioducing 
countries of the world. 

The above mmdiers of the different cla iSises of 
live, stock arc sufficiently arreslirm’ lu iiuiieiite; 
ibe extent of the economic a.sstds, uctuu] as 
well as potential, that we possess in our farm 
stock and the part played by this industry isi 
the national economy. 

Fftliif? of lifieHioeh indiistry 

No attempt seems to have been made to 
estimate the capital value of these railUons of 
farm stock, perhaps owing to the extreme 
difficiilty of assigning average values to the 


widely varying qualify of I he aiiiumk con- 
aa well .j,- ft* fiC '‘V’y oluiiiyimi' ijjtiure 
of fmure-; m warhl m.irkey.^ 

Biif lL<> 'wilu*' f)f their « rmtrlbution tt) the 
‘iuNcub u,”.;; i- i-A rl,, Luid li;o! beej^ 

and ha*- badif frajnd to rim to Iniiwlieds 
of of ruiH’f.s a y<‘'(j. 1? nm-at In* stated 

at lilt' out are grt ul- v'uriatioiis 

in tin iiiorn'i .iry Mihp'i .n’dvt’d af by ililffirent 
U'liiboritit'.-. wim'li 1- Imi Ti.'Oiind, a'; rlie prices 
are, lln'4 u.'irm-.i. .md fur .a»»ne of tiic items 
ih'M't' i'i n.t lived rt.md.ird by which reu-ouiibiy 
a*'i‘,nr,tte value, « can fte MOmiuttl. linwever, 
ihi- fnnr. - ,-,ju t.iL;,-!! .5- bjdh-aiinv Ihe 

inrig'dt late uf die emit rjbui .’•'lu of larm .sioek 
to the ri.ni'W;.'! Wf-abh juid will .-erve fn pip, 
tiwm in !*.*!;■ ie;e,|)..r ;t,.> q..--; js .. V, I'.-n cemi- 
pared with other aonrecs , of national 

income., 

Tlie niu-'t imiMtiiant e.mtributiuy ofAmr Hve- 
.'fo'-k 1>> .■(•jiieab !ir-' i ;n ihc i-hiiiie of buljdfk 
laliour i’of plougbiiig tlie hold and transporting 
its pitKiiiee. It is extremely dirlieidt to a.s.sess 
the niond'itiv Viiliie of this Sinii'jue .service with 
a.iiy' .great ' degree of |irei-Lsio«. . It lum, .how- 
(na*r, ,IIs. 5f.M) crores 

per unnmn. 

(hily stext in ituport.-im-e Im ih** lalKtiir tmu- 
tribiniou is the \;il«ie of the milk pi'odueed. 
A refi>ut '•ui'vey esiinmte.-; Ihe asmual |UTi(iui.;- 
tion at itiiout StHt million maumls worth about 
croj’e-. 'I'his U *e|}t;d to the value 
of all the I'iee grown in India or four time.s 
that of all llu' wheat vaisfHl. 

Ajiother liireet soun.-o ot' iueome derived 
frotn livestock, tiie actual immetary cipii- 
vulent of which is also totist flitncadl jo a-sse^.s, 
is their eout ribution to ilse h-riility of the laud 
ill thf' shape of mimurc. A rough estimate of 
the i-ash t.due item idace.-' ir ;tt about 

Us. 271 > ci'orcs aunu.-dly, ihai is x'ery nearly 
the vaUu' of the iota! milk ],s'odncijon and 
about three tlme'i th** normal annual ivvetuie 
of the {Toverniiteui of India. 

Tile value of niaai consumed a.s la-td’ and 
mutton ha.s been estimahai to be about 
Ks. 20 eroro.s per annum. The ju-iee of egg,s 
and table poultry has been valued at about 
Rs. 13 erores. Fo tbosc products, which 
represent aiiiinal foods derived from farm 
stock, oxoiuding pigs, approximate to only 



■}'l ])t‘r cf'ui <ii‘ llu* viilm* of IIk* milk pro* 
(luced. 

Mismdhinoi )us, {.tonluct- puch us liidos and 
skins, oflals, liom^s. <d('. an* otiior important 
soiirf'os of im-onn* from livi*stock. India is, 
in fac-t, tin* iarm'si s‘X|! 0 !'tt‘r (d' hidns and skins 
in tko BriTisli ICmpin*, har j)rodiK.-ts rnprosent- 
ing a i Idl’d oi‘ tin*, total Emjiiro exports. The 
annual output oi‘ this grouji of produels is 
valued at Ms. 40 crores. ICven tins minor 
hv-jiroduet of t-atiJe indust rv has a givatr*r 
mon(*t!ny vahu^ tinui the total Indian output 
of .sugar \vhi<-h is wilued at akout Ms. 30 
c-rores. . 

The wool derived from .‘^luH*p. amounting to 
roughly i(K) million jauimls in weight, ha.s been 
vahu'd at about Ms. 3 erores. In addition 
to the abo^u‘, the value of milk jirodueed 
by goats, the work performed In* hor.ses, mules, 
donkeys and caunels, as well as the ))Ovk pro- 
ducc'd })y .swine, go to swell the llgure repre- 
senting the eontri)»iition of livestock to the 
wealtli of the country, 'rhe sum of these 
items amount, s to over M.s, 1,2(‘K,) erores ju'r 
annum, which is somewhat larger than the 
total value of all tin* produet.s <»f Indian 
arable farming. 

Indiit \s bu(‘kirui’dii<\sH 

To get a {U’opjer ]>er.s])(*ctive oi' tin* real .state 
of affair.s of our liv(*.stock industry, we. should 
compare it with that in other countries of the. 
world. Tln.s will ojien our eyes to the fiict 
that, in .spite of the immense value of the eon- 
trilmiion of our farm animals to our national 
wealth, we have every reason to he perturbed 
at the ]utiably low level of eiiiciemyv tliat 
every single phase of the industry reveals. 
In not a .single item have we. any rea.son 
even fo.r r(*mot.«' satisfaction, much Ies.s for 
pride. 

Eg,y])t i.s a country using cattle for the plough 
aitt! having a .system of agriculture more or 
less .similar to tliat of fht* irrigated tracts of 
India, excepting that the practice, there may 
hf* said to he a little more intensive. Even 
with this handicapi, the Egyptian fellaheen 
use!5 only about three animals to do the work 
of 22 in India, This one contrast i.s sufii- 
ciently expi‘es.sive of the gros,s inefficiency of 
our work cattle to cause us serious thought. 


Megarding milk production, we have ample 
data to show that, wherea.s India lia.s a larger 
cattle population than any other country in 
the world, her per capita ]jroduction of milk 
i.s the lowest on reconl. While the average 
annual production of milk per head of cattle, 
in Denmark is 387, in Switzerland 380, in the 
Netlier]and.s 373, in Belgium 362, in Finland 
344 and in Sweden 326 gallons, in India it is 
less than 30 gallon.s. Denmark, xvith only 
1 /70th of the number of cattle, produces about 
a fifth of India’.s output of milk, showing 14 
times greater elficiency, India produce.s only 
60 ])er cent of the milk output of the U. S. A, 
in S|ute of the fact that we have ov^er throe 
and half times the number of cattle. Even 
in the Tuatter of meat and wool production, 
the position is .scarcely better, and thi.s applie.s 
equally to the realized value of the hkle.s and. 
skins. 

Whereas in otlu'r countries cattle manure i.s 
fully returned to the .soil, thu,s repleni.shing 
los.se.s and bringing about improvement, in 
India, the major part is burnt as fuel even 
though the land is continually being drained of 
its vital nouri.shment by continuous cropping, 
which impoverishe.s the soil and reduces the, 
yield. 

The position i.s no better in the poultry 
industry. In spite of our advantage in nuni- 
Inu’S, our po,siti<.m as a producer of eggs or of 
table poultry is on a par witli our milk produc- 
tion. The U. S. A., with 3i time.s the number 
of birds, produces nearly 11 times the number 
of egg.s and Denmark, with only about an 
eighth of the number, produces nearly thre.f.^- 
fourths the number of eggs. The annual egg 
production per ])ird is 130 in Japan, 125 in the 
N(*therlauds and 120 in Denmark, Eire and 
(rreut Mi-itain, wdiile it is only 54 in India. 

(Uiitsos loir f^fjfieieney 

The, reasons for t.liLs inelficieut and un- 
economic production of our livestock are many 
and. varied. Among the most important are 
the aksence of any breeding policy, under- 
and malnutrition, di.seas<i infestation, over- 
population, religious prejudices, the dietetic 
habits of the people, the extreme poverty of 
Indian farmers, a lack of popular interest owing 
to inadequate propaganda and a veterinary 
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5*90 INifTAN 

orgMiizatioii wliolly oai' oi ])i'Op<!r5iu5i i'.* Iht' 
vast size of tb' conniiy ami fit-.' jirohlt'oi'- v, 'Ih 
whicli it has to deal. 

Without a sustaineil j)oiioy of rigsd s*'if’ctiou 
and pedigroe breading, even ih<- iw-'^v livs^- 
.stock are bound to detonoraic in rrtfic. WinOi 
we remember that in thi.s oouni ry such pra'cticf-j 
are unknown to the average hurd'Kinduiau, u 
is little wonder that tiie bns'gs <d’ cattle and 
other stock are in a shocking enriditiom 

The provision of adc-quate and pmo.-r 
nourishment i.s the fouiidatiiui on wlucit rt!>> 
health and efficiency of all living crcaiurc-.: 
depend and farm animals arc no exception in 
this rule. Malnutrition, in the widest seusr*. 
is jjerhaps the greate.st I'ai-tor in tht- caina- 
tion, development and continued exisimice of 
the, inefficiency of Indian live-stock. Pasture, 
which is the natural food of cattle, i.s 
not available all the year round owing to 
{'.limutic, economic and other rea.sons. The 
vast areas of forests where grass is obtaitmlde 
in }*ienty during most of the year, are ;iva liable 
only to a small fraction of th(‘ Pda! ea1lh* 
population owing to their geogiuj)liic flisiriltu- 
tion. Hence, the majority of aniuuds have 
to crowd on to the s<-att.(‘red waste land.s, eanal 
hanks, humh and st.uhbly fields. tPving 1»> 
the j>ressure. on I he laml eau.sed ly the increas- 
ing human population, ev<‘n the wa.sf.e laud;- 
art' })eing steadily lirought under the ]h»ugh. 
In spite of the magnitude of tlie livestock 
population, the area under purely fodder (ulti- 
v-ation is negligible. It eonstitutos hantly 
r» ])er cent of that under cereal.'^, pulses and 
other crops raised for human requirenumts, 
though there are only 25 per {'out les.^ animals 
than humans. 

The cereal and pulse straws, grain residues, 
oil-cakes and other by-produet, s of human 
food crops are available for cuttle feeding, 
liut the amount is quite inadequate. Tf we 
suppo.se that all the sheep, goats, liorses. mules, 
donkeys, camels and other stock, unmbeihig 
over a hundre<l millions, are not fed any of 
the Ijy-j'jroducts mentioneil. abovi*. or of the 
other cultivated fodder crops raised and that 
all thesi': materials are employed to feed only 
the cattle, then they will obtain, pe,r head, 
A< lb. of dry fodder Hiipplying only Od lb, 
of digestible protein and 2-3 lb, of total 
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perffinn work sat i-due-torily. dn- setai vturved 
liidl i.*-; inr-;i.j»able of prodm ing .stnmg and virile 
jtroge.ny and the> ill-nourisired cow give*.; but 
little milk, iiesidc'.' the lo-s in milk yithl. 
the cow under su«*}s cotidition-'. <jf TualniHri' 
(iiiU d<H*.-’ no! bri-ed propetly or regularly. 
(dtc!i bring', forth w<‘,ik ;oid .-icklv or de.ad 
ciilves and thus cuU'cs j fintlrer delejinra- 
lion of the slork, thwertittg the elloris of 
the sy.'^tesimtic brei-dcr. All tnnh-rfed 

finimuls fall ca.-y vic{in'j'' fo ile* ra\ages of 
disc'use anti this c,m-te- fttriher cx|Hmse tind 
loss. 

Owing to the religlusts bthieffi and dieielle. 
iuildts of iln* pcojde. lije suficrliuous and in- 
eliiciont animals, w’hich in utlu*r eomn.rivs 
W'otdd have been .slauglnertMi e.ntl used, for 
food, have alsst in be uiaint aided till they tiie 
naUiraily. 'I'u ]n‘oviiie for tlie losse.s <lue to 
disease, the fanner ha.s to kee|i fu.r more stock 
thiin he wants <*r for wbi<‘h he eait provide, 
thus iidtling to the overcrowding ;*n<l putting 
a greater .strain i.lian ever on the itsadeqttaie 
food resources uvuthible, 

Pmspeefn «/ im.pmvi^menf 

Tliui. there is tirgent ueee.ssity for itnpu'oviug 
the efficiency of work cutf h* jutd for increa.slng 
the ])roduction, of cows, goals, siteep, fowls, otc. 
mu.st now be obvious. The que.stion naturally 
arises whtdher there are rea.sonahie |>rospecta 



of .suc«'e.<sful]y effecting flicse irnproN'onients 
und if so what, are liie steps to be. taken for 
tfteir realiKation. 

We jiiivc in Tiuiia s«jine excellf;nt !>re.etis of 
cattle suitabu' for work, nutk or general ])ur- 
|)os<'s sucli as the An.int-Ajlaliak .Kangaya.ui, 
iSiiu’Uii, 'I’liarparkar, vSabiwal. Mariana, and 
Ongol*; whose intrinsic elliciencr and prodie.ai'S'e 
capacity liav<^ bet-ii ain])]y ])ri')veci and which, 
if Itred, fed ami managed witk ]>roner care umi 
attention, wouhl ])rov<^ as gcvod as any catt.ie 
in tlie world. 'I'be famous Ka.shmir words 
'wliicii even now we so liighiy prize an' evidencfi 
of the latent potentialities of our sheep and 
goats' awaiting systematic ■'development. ■ Re- 
garding fowls, recent trials have indicated 
potentialities for improved production as is 
found among cattle. There is no doubt that 
this applies also ' to all other classes of 
ferm stock. 

■ 'At one time India was an ex|>orter of cattle 
'to different parts ■ of the .'world. ■ The famous 
Ongok' ' csattie ' , were ' ''exported ' to, places "'.as ''far 

a]>art as Brazil and the Philippines tind there 
was a brt.s^k trade going on which has l>eeii 
assessed at about 36 lakhs of rupees annually. 
This has now entirely <iisa])]ieared, but could 
be revived and expanded if proper steps were 
taken. It has been staled that if animal 
breeding in the troph^al empire foilowc'd a 
more closely unified policy and there wore 
greater contacts between India and the colonies, 
it should be possible for India to be the stuil 
farm of tlie. tropics h 

Furthermore, we had, even so recently as 
some ton yeans ago, an o.\'.p{.>rt trade in dairy 
pi’oduce, mostly ghee, tt> the extent of about 
R.';. 3t) lakhs per annum whicli has now laam 
I’ednced to negligible proportions, whiit.'. there 
is a rapidly growing im])ort of tliese products. 
Wlu'u we remember that we luive a third of the 
world’s cattle in India, and y(d;. proiluce arid 
consiiiiie less than d oz. of milk per head of 
population per day, tiie necessity and urgency 
for improvement beoom(3.s obviou.s. 

Uemediiil measures 

The methods necessary for effecting im- 
provement may be broadly classified as 
those pertaining k> breeding, feeding and 
disease control. In the improvement of livc- 


.stock, it is ac.cepted that the ultimate level of 
oi1icien(;y is rlete.rmined hy inherited <;harac- 
t eristics wlien every other lactor is at its 
ojftinuim level, .Hence, with a mongrel animal, 
it is ikj use hojsing for spectacular re.sults even 
taough it he fed and managed with the utmost 
t:ure and a.tteiitiou. However, as already 
si a tod. wt', suffer from no lack of otlioient 
breeils. The innate efficiency of Indian live- 
stook ha.s been amply demonstrated. Tire 
milk yield of some of the properly managed 
dairy herds has been doubled and even trebled 
within about a couple of decades, a result 
which has been obtained only after a imioh 
longer period in foreign countries. 

Though breeding lays down the limits of 
productive efficiency, the function of proper 
nutrition in attaining and maintaining these 
levels is of fundamental importance. 

Impartanee. of jiutritimi 
The effects of under- and malnutrition in 
undermining the health and efficiency of farm 
stock has a.Iready been pointed out. Since the 
e.ffiiots of .nialniitritjcm generally iuanife.st 
themselves slowly, it never .receives in time 
the attention, it deserves. But knowing its 
wides})rea<i prevalence and also realizing its 
potent destructive effects, it is incumbent on 
us to tackle immediately the vital problem of 
providing adequate nutrition for all farm 
animals. This can be done by the improve- 
ment, cmiservation and proper utilization of 
nil pasture lands by suitable metho<ls of manur- 
ing. huhilimj, I’euciiig, etc,, by extending the 
cultivation of leguminous and other protein- 
rich j’odtler crops, by adopting effective and 
sy.ste.matic methods of prox'cntiiig wastage ol 
foresti gra-sse.s by converting them into silage or 
hay, by retaining the ingredients for oil-cakes 
by exporting oils instead of oilseeds and adopt- 
ing other similar measure.^ for increasing, 
improving and conserving all the fodder 
resources of the country. 

'fhe control of disease is of no less impoit- 
Huce than the adoption of the above measures. 
The havoc caused by bacterial, virus, proto- 
zoan, helminthic and other forms of disease 
is too. well known to need description. Besides 
the direct loss through death and the dec, Teas- 
ed efficiency of tlie aniinals themselves, the 
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danf<<T io [Jiihlif* lioaitlt arisiiiji frc*in 
coiiniiuiiicaidt' lo man siiol! an tiihf'rfiiluai^, 

;mlhrax, glnndara, IcttOiUfi and niMhilaid {(Ht'v 
in of siu-lt inaguifndn tliut all or Inn’ conjitriaw 
have, lakoii stringout. iiUNmuras to control tht'iu. 

Intensive inousurcs to ooinhat aii (liv'>f.‘;ises uianrn** k'c O'ljrji* 1 

have to he taken, and iir tins tkeclosest co* veturm'd U-- M'" -m-i. m. 
o})e.ration }>dwcen Imman and veterinary with only ns-.h 

inec3ieiiic is essentia]. AH dvom'-sMeat*'!'! anmed-- 

agaiiid preveiit-ihie disea..* 

Means io an etui }sh., jhi- 5j('ef'':s;i! v i'a* il 

The main oltjeci of ugricuiture is flie jn’u- he jn’cvirlte'i or e.r a 
ductioii of material for liuman food and cloth- .SciiOiiitie r>''. arehe.. 
ing and in this respect the livestock industry ('(•m-ejod? 
and arable agriculture share the honours ouf ami. even ricos 
equally. Hence animals iiave to be looked achieved iij tin* lahto.itof 

upon as a means to an end rat Iter than an end ott t o tl. 

in them.selves. It has often been stated )>y form. He 

eminent authorities tliat the success of agricul- 
ture and animal husbandry in India is depen- 
dent to a great, extent uj)f.)n mixed farming. 

Tlie cultivator sliuuhi kcej) cuily tin; minimfim 
number of li^■est■ock he recpiires to' those In* can 
feed and manage etliciently. He .shotild try 
to grow on his farm, as lar as j)Os.sible. all the 
fodder requirements of his stock. He should 
be enjoined to proviile some green fodder, 


:tiiikiiig ttinl growiiig .-i 
•lie:; I'nirst'.' Ik* abh:» k).. 
dglii;': c|«alit:y 'tcj.]:ds. 
il>.h*. ' , gi'ctiii 'fodder 
S'ila-ge or "bay.' ''Ho 
wt it,sli.oald all'JM!- 
'tt'.'k fic 'iued 
g.rc:»* ' 'S'tiiil, iiiiiinals,': 
iirrt 'll d lif:''' ■ ill ch? ill abed 
‘S rtt'Kl., w lie re, possi-: 
im liir ■ idiis should 
OTiiiirutl' c'ost'. 

it'll tl'i.c I'trobleois 
U'*'k u:d be, witlely Cxtrritjtl 
;rripo.ii.'ai,}t', 'tim, .'results 
V sooulil i',je .I'lassed 
.jc fivas.int in ;t cln-ap and practical 
Isouhi b<.* pM»>natb‘d to adopt tht‘m 
by visual dinmmst r.jfioti'^ atnl by systeanatic 
and su'-t.iinvil propaguitda. 

New ideas and methods of fn:gaai&,iticm are 
rcfjulrefl to briny into ai-tuai |smctice the very 
nmiiy improventenls Hceevsjfv m int rease tlu; 
etih ieiicy of the live^ti.iek itidu^iry. The 
>uecc>f.5 of this cn<«*!'pr?se will ensure the 
grcatei [irosperity of the luisbaudman iuid the 
bctlt*}’ health of the whole jmlietn. 
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THE LUCKNOW COOPERATIVE MILK SUPPLY UNION 

llv W. I,. l)AV[|.;s, I’li.li., IXK..',, F.l.O., N.D.A* 

Dh'cvtnf ijj Dh 'u'^j I'clf . (ti)i'(u'infiCHt nf 


liiauy ui the iit‘V(.‘lo](niei!r 

ui' jn.'lia's (lairv iipiuritry. iwu 
iorHis of urouTt'ss ron.si'ii of iucn-asiivi 
tlic fonsumptioH of milk iji uriian arpas and 
tlip urmnuzation of rural supiiUt's to satisfy 
su(di a (ipiaand. Tin- url-an |Mijiniarion would 
bonPlii in many ways if a consfunt supply of 
.safe milk of uniform ({uulily and rt'asonuhle 
price, wen' availaMe. ddie .small rural producer 
W(aiid heneiit from a regular ami fair market 
fur his milk. .-Vbove all, the eo.st of coljectinp:, 
])nH'essinu’, transport and tin* distrihuliun of 
such milk would be j>aved (ho.vn T(( a minimum. 
Thi.s can Im' done, only by careful manayernenV 
of all steps, itml tlie maintenance of ei'omutiio 
units for working; thi.s has been done ),iy 
uniting the jiroduceus mmperativt'ly, taking 
advantage of gt'ogruphtcjd b'utures for eollet-- 
tion and tnin.s]}ort, tuu! maintaining a .sati.stied 
retail market. 

Miti’Uetinff «/ ttuHgettons inilk prtHhtrfs 

(«) Tmmport /r/c/o/w. —It can be realized 
at once, that tlie form of milk prodtnd marketed 
from a certain ]>rodueing area dejamds on rlic 
distanee to tlte market. In j.daces whore 
there is no organized laurketing, it can be 
.said tliai cultivators up to 12 niile.s from a 
city will take their milk for sale in the city, 
n.dng hcadioads, bic.yelcs. liglit hor.’iC'dra.wn 
vehicles or rail for trunsporj. d’he. t'xtsmded 
iLso of the bieyele has increased this radius to 
about 20 miles in some plaee.s. Farther 
afu'ld, U[) to do miles, kluta and some ghee 
will be the ]>rimary dairy products, whilst at 
disfance,s over 10 miles the main, and p(‘rhaj>,s 
the only, .sale product i.s gliee. Of greatest 
importance is the time factor in transport and 
its effect on the product. The ]>roduct must 
not lose pari or all of its marketable value 

* We regret to announue the death of Dr {>avit‘.s 
in New Delhi on 15 May after a brief illness. An 
obituary notice will appear in our next issue. — 'Kd. 


during the time it takes to tra,vel between pro- 
ducer and c.onsuinor. The effect of this factor 
ac<-(;utuated in fndia owing to high atino.s- 
jtheric temjieraiures during the day almost 
Ihrougliuut the y(;ar. 

{Ji] of (h'velop}yienf if prfir(’.s.‘^hiifj ami 

h'it/n-ipoii imi III til s'.—h is uhviou.s tliat inpirove- 
nients in methods of production, jirocessing 
and transport will .safeguard the marketable 
value of licjuid milk. These impro\'enieot3 
are of wtu'ld-wide ayiplication and have been 
caihal for by the demand foi' uniform siijijilies 
ui’ milk in large consuming ceutro.s. It must, 
however, be realized that thc.se improvements 
iiave been attended by a considerable rise in 
tiie retail price of milk. The question in India, 
as in all other countries, is to work in such 
a way that this extra cost Is spread over the 
ipiuntity of milk found most economic to 
hantlle. With new ventures of this kind in 
India, capital expenditure on plant and other 
requirements must be small, the innovations 
must he brought in grailiially and all the .steps 
in the process must be as simple as possible. 
Thi.s progress has been achieved in a few places 
iu Imlia. 

I’he new developments in dairying and their 
etfect.s in siu-li milk marketing ventures may be 
enumerated as follows : 

{a) The. producer is helped to maintain 
productive animals . 

(/>) lie is helped to fiuxl these animals 
rationally. 

(c) He i.s encouraged to produce milk in a 
hygienic, manner. 

(d) The bulked milk from many villages 
i,s colle(;t(*d at a convmuieiit centre or centres 
on a pukka road. 

(c) The amount collected is sulficient to 
warrant the use of a small motor lorry for 
transport (the lorry may collect from many 
centres on the road), 

(/) The milk is processed either at the 
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collecting or the distributing rentr-' Kt in- io« 
enable it to gain in keeping ipsality. 

(f/) There are facilities at the distributing 
centre to cool tin* milk atnl to ke-*p it in 
coM storage until ready for reUdl, 

These arrangements iuvolv*' ron'^ifhoubje 
(sapital expeuditiire. to .start the >oheJnc ioel 
also entail cousidorahle running 
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i hf-y iifd /t<a i‘V»>r 'f,. tnfun'V diU' In th<i{U or 
uiuri'-rouv 'iiilif.iiiu- . 'Am- placed in Ihe wav 

of its tvcovnfv. . ■ ■ ■ ■ 

EffrH mi Ihr mllklHff ,sfw«*f»* 

The milk |(riH|5i»-t‘r‘ did n»»i liet 'iiiliicieut 
nt?;:!;- rn their nui- 

uiah- >>h ' ,<iA i.t’i'df”. 'fij,. iuiimals 

ttO'fe aihnvi’d only tnugli gr4‘<ing supplemented 


lAieknow (Joopai'itfirp MU k Supply i nbm 
With the above requirements i.>f cn.o|seralive 
milk handling in view, it is iiiierrdititr io n*a<'e 
how a successful milk supidy union has over- 
come its various prftblems. 'fhe Lucknow 
Union can very well be soleeted as an evaniph*. 
In the districts aroiiml Lucknow in whh'h 
the Union is now active a {?onsidei’able iuini)>er 
of cooperative credit sotiieiies were iii existence. 
These, societies, hotvevoi*. were not s«c(*e.ssi’ul 
and the members were slowdy gel ting dot'per 
into debt. Villages served by canal irrigation 
wore more suece.ssful than those dependent only 
on tin. rains for suca^ess in crop]>ing. )lu,'<r of 
Ike cultivators produced milk which they B<i!d 
at low prices to haliims. U'mlo!ibt(‘dly tliere 
M'as coiisideTable. exploitation of the milk trade 
by middlemen and the, halimi purchasers. 

Sijfsfeni of indigemnm milk mm'kvting 
The system of milk marketing by the 
halwais is worth describing. The hnlwaia in 
the city advanced, money to cattle ow'ner.s 
without interest and assured themselves of a 
regular milk supply by working on the follow- 
ing conditions : {a) the rate of supply of milk 
varied from 14 to 16 seers per rupee, the seer 
measure being 20 chataka ; {b) the khoa yield of 
the milk supplied to be four chataks per seer ; 
(c) if the Jdioa yield was less than four chataks 
the milk volume hud to be increased propor- 
tionately. This system was very imsatisfac- 
tory. The milk supplier had to spend nuu'h 
time at the hahmi’s shop while, the test.s for 
hhoa yield were carried, out. In .spite of Ihe. 
strict terms of contract, the purchasers de- 
frauded the producer in the weighing of the. 
milk, and the milk was over-evaporated iu 
order to reduce the khm yield. The accounts 
.were never settled and advances were made 
from time to time on demand by the producers. 
If the producers gave up the contract, either 
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lh‘ft‘Viitr(tfioit ot‘rested 

T'lii- i-' whi-Ev !h** * n.qtfT.iU't Supply Union 
'-loppt'd in tu iio.ju'ovt* inMu-r.'. The 
was to l;ik<' a i»f niileb anisuah in the 

\ iliuge.*’ tUid to !uak<* a .-•ur '’ev *4’ 1 1n* nierhod.-^ uf 
marketing ndlk and ns proiluels. From this 
.‘<iirvt;y {la* drawbnrk< of Tin* ita{igenou.*i metimd 
t>f rnarkolio.g jii.'-t des‘‘vibe<l were reali/a'd. 

The lir>.{ i-oustruetive '^■{ep taken was to 
improve the type of ntilels aiiinuil iu the 
village. Thi> wa.s dm'a* }>y imyitig out t»f 
cooperative gr<int> animals iVmn the flohtak 
district | Punjab), itttere.-t on the co.st of the 
animals being charged at It per i-etP. jjer anmitu. 
In the iirst and second vt'ars Murrah buffaloes 
and some Hariuna iojws erntiug R..,, H.OuO were, 
bought and distributed to liie various villages 
in the circles. 

The animals were purft-hased in the lloiiiak 
catrie market itt the presence of all the irdere.sts 
concerned. A party of one represent a tive fnnn 
each village hcadi‘d Ip” a .snpi'r\i.sor made a 
sclertiou uf the animal-',: iu tliis they were 
helped by the local cattle-breeding' Inspector. 
Hteps have been taken to .•'U)>ply improved 
bulls. Th(*H(' btdl.s are not niaitituiimd IjV the 
village societies nor are any eont ributiotis made 
by the socielies for liicir maintenance. The, 
Milk Union beans the whole eo^t of I heir up- 
kee]>. They are placeel iu the charge of a 
member of a soc.iety wdio is paid the, ct.!.st of 
their maintenance by the Union. 

Ovgamzaiion of t/tc riilufj(>, Hoeivtg 

The unit of production is the village society. 
The bulked milk of t,his society is taken to the 





Left ; Measuring and recording the 
milk of each village producer 


Left : Determination of fat and total solids 
in milk for control of quality 
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rolk'f'tixig (M'Btre ; tlip <m1y clipek nuitlp is to 
fij-f tliul tlii* anionut f'iplivtTffl id. coliw-ting 
oeiitn' is iht* as llie linuaini smi from tlir, 

Yillia.'. 'rk<‘ soei.d y t Ims kas t o nuiOfi gt- 

its own akairs in r«‘sp*'ct oi (a) follor-tiiig tin:- 
Hiilck animals at a coiuvnimit coni re for milking 
;„Kiorsnprvisioml?>)<l^‘' woigking ot tko pro- 
duoo from caoli sin:iil pitaluccr, (c) the hulking 
of the xaiik, tko lor.king of (ains and r]u‘ trans- 
port of xaiik to tko collooling coniiv%^ (d) the 
payment to oarh ]troiiuocr for liis milk, and 
(f) tko IfUyini' of conooni ratf'd food jrom tiu* 
parent society and its <listriimtioii iuumig the 
villagers. To curry out tke.se duties a village' 
coinmitteCj such as a piimmajat. is feuanod. 

’I’lie aniniids arc coliee.led id a eexnvenie.ni 
a{H)t .and milked. Tin- producer luings ike 
hucket of milk to the, platform wlau’e the 
panekuyat sits, the milk i.-’- measured liy the 
cfl/’/'ic?" in the presence' oi the proelue'ci and the* 
we'igkt is emtemeel h) the ]>re>elue*,er’s pa.s.shemk 
iind in tkei soeiiety s registi*r. lk(' lir^i' p.xge 
of eveu’V pas.'shook use,*el d) eaudain a history 
of tin* aniniids itml a recau'el oi the elaily milk 
yield, which was ehecketl hy t’ne soenedy s 
register; at present these records are entereel 
only in the society’s register. The carrier 
who transports the milk te.x the collecting 
centre, does the me'Usuring and bulking of the 
society’s milk ; he is respuuisihle. lor the sale 
irans})oi't of the milk without loss or udulterii- 
tion and is a paid member of the village society. 
The society also pays .'i montlily allowance 
to its member-secretary for iihe keeping of 
accounts iiml records, 

Tvanspovf lo fht’ veutvf* 

The milk is bulked in cans lutlding 20 seem ; 
tlie.se are. fitade hreally tor about Ks. 5, The 
cans art' locked ; one key remains in the \il' 
lage ; the otht'r is kept at. tint eolh'ciing emdre. 
Tin* milk i.s traiisporte<} io tin* collecting ccntie 
by the. nuist convenient method, e.g. by head- 
load, bicvele, ]K)Jiy or ItUtga, de}>entliug on tin* 
state of tlie roads, seus«>u, distaiH'.e, etc. 
Wince, the milk lias not been treated in any way 
at Ihc village,, this dista-uce is covered as 
rapidly as ftossible. 

On reaching the collecting centre, the. milk 
cans are o])ened, a sample ol the, milk is taken 
and the weight of the milk is .checked not by 


actual w(‘ighing but by volume, xusing vessels 
of mixlti])les and su])multi])les of a, seer. Thxt 
anionnt of milk from eaeli village i.s entered in a 
i>‘i!ist:('r ami c.hecked with the amount entere<i 
in the villa, gc registt'r. The ])rocliice froiii 
tile village's supjdying the, x'.entre is then bulked 
into larg{- churns holding one tnaund of milk, 
in wiiicli the milk is transported t.o the city 
dlsiiibuling ct ‘.litre. 

Transport to eettfre 
It has to b(' decidi'd at the. collecting centre 
wiiether the unjirocessed milk from the villages 
will liave to lx* processed before it is sent to 
the city. Tliis di'pends on the leiigtli of time 
fj’om milking until delivery in the (‘ity and 
tlu* ttunperature. of the milk and the air ; 
the volume of milk collected is another im- 
])t)rian{ factor in determining what to do. 
in a small colleey.ing cento' a certain volume 
of milk may be. cou.sklered as an economic 
unit wht'ti (‘apital and running costs arc con- 
ccrneii. 'i’oo small ti volume means a high 
running cost, per niaund ; too large a volume 
niean.s eitlmr a lengtliy proi.'essing period or 
too high an initial capital expenditure. 

If a good road is avaiiahie fur motor trans- 
port the milk may with .safety he carried uii- 
]>roce.s.sefl to the c'ity. On the, other hand a 
form of heat treatment may be demanded, 
d’liis i.s best doim by heating the cans of milk 
in larger vessels of boiling water until the 
whole of tlie milk reaches a tempeKiture of* 
165'’F. The milk is not cooled but is imme- 
diately covered and .sealed and transported to 
the city centre. 

Treatment at the eiff/ centre 
If tlu' milk has not beexx previou.sly ])roees.scd, 
it imi.st be, pastenrized and cooled at the x'.ity 
centre. This is donx^ by the Jlush method of 
heating to ]>y the clieapest po,ssible 

mciin.s and then cooling <lowxi to •10-ir)°P.- 
ami storhxg in a cold chamber until ready for 
distribution. Milk which has }>ce.u transported 
in a hot <*.onditIon from the collecting centre 
is cooled and kept in (iold storage. 

The cost of distribution mu.st ))e, kept down 
to a minimum. It has to be, realized that 
processing and distribution are the two steps 
which are. responsible for the high retail price 
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of milk as compared with llio prico pukl for 
the nuv milk. Tlio milk of tho Luoknow 
Fociety i.s distributed loose fnuii oao.s earrleii 
on bif^clf'S. To detour and prevent adultera- 
tion by adding -vvai or. i lio milk of any distribu- 
tor may bo .sarnpiod in tke si retd, at any time 
witlimit warning. 

Main 

Tlie above is a detailed de.scriptiou of tlie 
ste.])s taken by the .'Lucknow Cooperative 
Milk Sn})]>ly Union to organiy.t; village milk 
production, and the tran.sport and Imndling 
of the milk from producer to c-onsiimer. Tin? 
Society has been woi'king for over three yeans, 
and although, it has overcome many problems 
connected with tin' orguniyation of tlu’^ Union, 
it ha.s still to fu{‘e many practical difficulties 
which a.re, concerned lioth with milk a.s a perish- 
able. article and as an article of food in a conr- 
petitivc market. 

The difficult ie.s on the technical side are 
concerned with safeguarding the kee.ping qua,l- 
it.y of milk in the chea.j)e.st possible manner. 
The Thiion has to .sell a jjroduct reputed to 
have a good (pialily in competition with the 
fragmentary sale of an iidVrifir prod!i(,it by 
(fo-mlds. The profit of the Union’.s working 
rests almost entirely on jiai’ing down traiusport 
and proi'essing costs to a minimum. Whether 
the milk should be heat-treated at the eollee.t- 
ing centre or at the city centre depends largely 
on seasonal and local, comlitions. It i.s a 
good practice ahvay.s to cool milk a.s soon as 
possible after milking. Owing to conditions in 
villages, it is diflic-ult sometimes to get water 
at all, much less enough cold water for cooling. 

The Union has done much teaching of how' 
to [irepare the animal for milking and to milk 
by liygienii' methods. The villager i.s proud 
to maintain this hygienic di.scipUne and the 
(piality of milk lias been greatly improved by 
it, Th(‘. cans are scnijmlausly ch^aned at the 
centres so as to ensure their being in the hc.st 
condition to re.c.eive the milk. 

T(‘sls for fat and total solids are regularly 
carried out. Some data on the effect of air 
temperature on that of the milk have been 
collected but more comprehensive data cover- 
ing all seasons are required. Some trouble in 
carrying milk in a hot condition may be, met 


f Vul If. (* 

with Ue-Tv* aM> suin'* touic .cid-produfing 
bact-ona wiu*'b shri'." Mn i-iH F. ; iht-sr-, 

iiowev**.!’, nut r,!U-.Mi trurdd*' '■0 far. 

'riic mail! j.rul-h'fn tu p'tpulai'izt* this 

flass of milk uia'un; ih** piibiit' su a.'; lu jtnuufde 
.iuci'iS'iscd sab'*-. If l'. be .b-.U'-d ih.ij ilfball 
popiil.d ions ao* ijut miik-i-(sns.-io!is or 

not sinabi v-f'oji'-'do'm; whero lood'-tulU, t*:-})**,']- 
ally daiie pfodiid.-. aio oourrsio-d. * ’ojops'ti- 
lion from ibt- w;Th hi-- iVtapu-ntlv 

ndiiit«'r;tlt-d milk, would bo oxm.-omt. uoidijally 
il'lbo liuyiiig publit' \v»*0' utlsiral »'d "Uffitlmdly 
to disuovu thi'". dnlbi'oiis f tij’ ipadity, lisotla,*!' 
met bird to aitr.'o t by giviuu othtu' 

scrvi'-i's. :'U‘-h a- -upi.iyinu i-ri-a.m. lantcv jiud 
ghee. I'he '-.riif'ine ha-, tie- tub .-•uppori' oi' 
educaiioiiul. heahi! and (dht-r pubiie stovietss 
irivspcm iv‘‘ of per--f»tuil biu.--, sim*!* iho vent (in* 
is ii m>n-pr*.di?-mukine lm>ine->, ami a genuine 
attempt at elimiiiatitu.; tbc.t ageiit in milk 
muika'ting who.-.e <o!e iutfU'e-t is jindii, Tt.-ini'-ly 
the middlemati. 

Ofhfv dijlfividtins 

t hving t!! high eapit.d expenditure ■-ome 
villiiges ate withoiit a good water --upidy or 
a covered milking .du'd. shed with -fHiU;n 
iiotu’ and eleats --iU roinidiisg"- Woidd Iselp 
greatly in eleau tiiilk jiroducno!! -dnc'e one id 
the eliief Ways ifi whii-h Uiiik i*- i-iUil a siiinateil 
is by (Ifi'-t iHiiti the ail'. 

The UrdiUt in^i:-.ts on '^om** liiiik Ix-ing h-fl 
in the. villages so .ts not t<! di-privi- the inhabi- 
tant .s, (‘.specially children, ot‘ liiis proteelivt* 
food. At h'ast Imlf a sci-r i»f milk per family 
is ivtained i.ogetbt*i' with tin* fractions of half 
a Si'cr whit'll art* nm iueliideil in the bulked 
viilagt* milk. Young ealve.s ;ire also s-areil 
for friun birth with regani to their milk and 
other rations. 

Diilit'ulties couneett'd with tin* (»roj!t*r ration- 
ing of milking animals have bet‘n overcttini' 
ly the ]um‘ha.st‘ of etmt'ent rated bxuls liy tin* 
parent M»eit*ty ami th«‘tr distriliution acconi- 
ing to the neeil.s of t'aeh villagi* society. This 
wholesale l)uyhsg e.uts down the feeding eo.sts 
grciitly. The insjsector insiruct.s the produeers 
in rationing ae.i'ordiug tit yield, and jdrei* 
preliminary in.st ruction, the rationing i.s left 
to the village committee. The concentrated 
foods are paid for in instalmt*nt.H out of the 
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The ghee was sold afc 12 chataks to the rupee 
and the butter at 12 annas per lb. Tiio present 
rate for ghee- is 10| chataks to the rni»oe and 
for butter 14 annas per lb. 

it can bc! seen that the Union made, great 
progress in 1939-40 when it more than doubled 
the amount of milk handled, with parallel 
increases in the amounts of almost all milk 
products. 

Profits ail ft losses 

The Union wa.s registered in Miiroh 1938. 
In the period up to June 1938 it worked at a 
.small 1qs.s of Rs. 210. The year July 1938 — 
June 1939 was worked at a profit of Rs. 1,035. 
Unfortunately in 1939-40 there wa.s a loss 
of Rs. 5,035, This loss is made up mostly 
of rail carriage of milch animals from the 
Piiniab, upkeep of dry animals and irrecover- 
able debts and one-third the cost of construe" 
tion of milking shed.s and wells in villages. 
Otlnu' measures aiming at the improvement of 
the condition of villagers have been the cause 
of .some unremunerative expenditure. 

Way.s Jitive been devised to impro^'•c tlio 
financial position. Supplies of milk are now 
drawn from more compact areas so as to reduce 
the, cost of transport. The services of two 
wholetime supervisors to attend exclusively to 
milk have been olstidned. One out of three 
collecting centres which was working at a lo.ss 
has been closed down and the other two centres 
now cover moi'o compact areas supjjlying a 
larger volume of milk. Also, recurring ex- 
penditure on removal to, and the buying of 
new plant for, a new building will not. have to be 
laced in future years. 

An attempt ha,s been made in this article 
to de.scribe the probletn.y which arise in .secur- 
ing inilk from villages to supply coiuamt rated 
urban populations, the working of tlu? Lucknow 
Union being taken as an example of how this 
iias been achieved, 'fhe scheme involves 
more than working for monetary profit; it 
embraces ideals which will yield a benefit only 
after a iiumiter of years. 1410 mtiveiaent 
e.ducatc.s the villager in milk and iiersonal 
hygiene, thirft and a pride in his occupation ; 


i\.‘ccjj)s.s ti,!!' nihil, tfiazni; 
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Proi^ress uj thi’ t,Hrh‘now Viiion 
Thi-s cxpcriuseiit' nf nuu.nal help was earned 
on at the beginning Ihrongli t he credit societies 
nieiitiom-.d ; ili-,' main idea then was to make 
the.se* societies soive'iit. again. That tvas the aim 
of organi/frug il:.e. prndm'non and sale of milk. 
The sorieti...^; wciv ilivu iulvaiiced Rs. 7, WO 
by tlie Uislricr Unoja-raiive Bank, Ltd., 
Lucknow, at 9 ja-r cent i'ov the purchase of 
milch cattle. A loan of Rs. 100 without 
interest was advanced .from the Rural Recons- 
truction Fund drawn from the Sugarcane 
Commis.sion .B'unds ; tlii.s sura was invested 
in cans, measures, etc. The purchase of 
concentrates is made from tlu.^ money depo,sited 
by inemliers in tlieir fompulsoiy thrift accounts 
(1 aiiiui per ruj.)et“ iVom suh; procecils). 

Suhst.autial help was tlien received from 
Government which giive R.s, 2(X0(K1 for the 
purebase of nmchiuiny and equiinnent, 
lis. 5,000 for a motor vtm and R.s. 5,100* for 
the construction <fi' ui-lls and milking .slied.s 
in some villiiges.t: Some, of these funds have 
been u.si,Mi for the purpose.s intended with the. 
result that the .safeguarding of milk quality 
at least is well provided for. The financial 
pomtion of the Unioii at present is unfor- 
tunately not strong, but every efibrt is made 
to run the Union on bu:diu‘.<s lines, and the 
making of profits will bike time. 

Qim-HUties hmitiled',. , 

The following staiement gi'.fs the amounts 
handled in tlio years 1938-39 and 11*39-40: 

'i'litni liiill. liiimilcii (luil.l . ."..(ia:-! 

Oaiij Oil.!.) . i.VI ;U,l 

i( ' iiijitiii tiiilk (Ki'l.t . I,I.8C ii.eiw 

inti) f'U’ajii iiii.l.s i.-iS;! 

•No. Ilf f:nui!i!‘s sujifilii.'ii . 500 SOO 

i'l.iui'atiiiTnit .!ii>itituii>'ns 

Kupj'iiif’d: . . ^ ' na 

I’rii't* (if milk (..-iCfiv to lim 
rnj)ci>,t .... 71 7-7.i 

.Ut'.ci5ij)l.s lor iiiilk i Uti.) . . 0.5,008 ;'i0,0t>‘.J 

Ohi’.o (fromsiitriilui, orciunHlii.! l.OOO ‘.i.aoti 

.S;Uo proceeds from gheo (U.s.) . (502 

nutter made {11).) . . . ],U0ii -1,001 

.Sale proeoods from butter ( Ks.i 870 

Xo. of village societies of tdi 
classes .... 40 70 

* This loan has not up to the present beeu utilized. 
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COtlSUlllOV IB IiIbO pTOVttlod witil il bcitiii.’ tiud 

safer article, of food at a coinpefitive ptiee and 
the nlowly moving ednciitive eifect. ot ii uniform, 
product and of exainpie wsli slowly raise the 
demand for wiiolesomo, mil.k in urban areas. 
The villager is prevented Iroiu sttirving hunsclf 
of milk by Insisting o.u residues being kept for 
tlic family. Tlie work of liisposing of his milk 
is taken from his haud.s by those he has ioaruud 
to trust; he can therefore spend niore time, 
on his farm attend iiig to his crops and aniinals. 

There are many proldeins connected willi 
this work which have not been mentioned here. 
They are concerned mostly with the exploita- 


tion of the villsgm d milk at. pldi'V.s reiiiotf; 
from tuwm-,. -m site iiiuinficf.iir** and 

iiiarkoting ot ;Uid gbe** ; vifld and puahty 
mean nwclr inwr*. ’i’ln-n is t-ht; disposal 

of surpius rjdrii and uf milk in tin- 

niosr. prul'uabit' nnnmT and <a' ;;io iniprove- 
moiit- of niilLi'ig Hiti'-i; ■ft‘n*o'ally, • 
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MODERN PROBLEMS DEMAND RESEAmCH 
ORGANIZATION 


T llh] laboi‘a.tory wliicii functions witliin t.m* Itfit 

pihu.'s a.In'vut 'l/iOO c!upIoye<?s, onc-Indf ui’ cIh-ui :uv ,-l.ilh-d ■(i.-tniitr 
workers and technh.'ians, while the rcniaind-'r im ind** I - i*fy .-i -d- 
tants and j.ini ii<’co.s.saiy simvice gruuji.s of vm h.iis I-'.aois ima*'- 

strongly that today no verbal argument is needed n* jumiiy dn* .-'d.-O ici 
of .such a, eenfraUxcal researcli and development sugiUH/a! ifUi. 

.But it becotne.s increasingly appanmt every day (Kai pr.e>hu!!.- ol .' O • fM.ipis-A 
a nature, as to demand organkod attmde arc not pfs-nliar to inibiVM V. Briddem- 
of this calibre are. indeed becoming more ami nioro i ho ^ub.-a i-ii urn of onr d-.-ily 
lives and in increased proportion as wc base our li\ciiih.HKis u]e-u tin* ido.-.td'y 
iuter-relutod routiiieis demanded by an imlimlrializcd -.ocioiy, and a.- uc iiuc;- 
ment human, effort at every turn with the facilities of the rnro him . u- a%>ji a.- 
the involved chomioai and physical pi'oce.sses whie.h Halnrc has placed at our 
disposal. In the. face of our growing involvement in the resnb.^ of uur own 
activityj our clioice nmsfe either be to nut the ri.dc of icuuMwizing, nr to under- 
take pnirpo.sively to improve our organizationid fornis wish Hm aid <"( whhdi 
we may cutertuin a reasonable hope of maiehing onr a'n.ilytical powerr. io ottr 
p.ro]>lomB as tliey grow in intricacy. .From iuigh/ari/iif /'rer/iv.-.s ae./ fix' 
Social Order by F. B. Jewett and .R, W, King, Nature, :1S Dei-omber Iblu. 



DISPOSAL OF MOLASSES AND SUGAR FACTORY 

EFFLUENTS 

By IL I). Sen, M.Sc., Ph.D. (Lond.), D.I.C. 

BiocJmniist, Mpt^rid Institute of Stigm TeoJimlogy, Gawnpore 


J” GLASSES ccmstitiitea one of tlie main; 

\ \ /l by-prod^-cts of Lie sugar .induE^ry and . 

A is Iteiiui produced in considerable 
quantities at tlic 'siigai^ factories in India. 
Tlie yield varies from S*5 to 4 per cent on 
tlie %veialit of, cane and . it is computed that 
the yearly jjroductioii of molaBses from the 
150 sugar factories amounts to around 500,000 
tons. 

It is desirable' tbat this waste product should 
be utilisied in the most economical manner 
and the efforts of the l)it;)c]iemiBts have ].jeen 
directed towards discovering suitable outlets 
which will be profitable to the sugar fac- 

tories. _ 

The normal mai'ket price ot molasses fjolore 

the pKisent war ranged liet ween U and 2 anuas^ 
per maund, but a rise in value has sulise- 
quently feloui ' |daWL, , lt_ is, be expected, 
that after tlie war conditions will return to 
normal and that tlie prioe will riot rise above 
4 as, per maund of ismlasses. For calcula- 
tion purposes this latter figure may lie taken 
as maxinuim. 

Products of molasses 

Molasses is known to give valuable solvents 
-^alcohols, : ethyb propyl, butyl ; acetone, 
acetic, lactic, citric, and gluconic acids, gy 
cerine, yeast and a nurnbi'r of other products. 
Some of these are the bases in the inami- 
facture of fine chemicals, jdairmuceuticals 
and food products, explosiv<'.s, syutlietio rnb- 
licr and rayon. 

Of the varied researches undertaken on 
molasses in the biochemical laboratories ot 
the Imperial Institute of Sugar Technology 
only those, which have given tangible results 
and passed through the smui-large-scale tests 
for many years ai'e described here with, ex- 
planation of the newly worked-out processes 
and details of worldng .semi-large-scale plants. 


Sugav factory effluents 

Sugar factory effluents form a constant 
source of nuisance as one can realize from 
the unpleasant smell that invariably pervades 
the sugar factory precincts. The problem, 
therefore, requires immediate consideration. 
The endeavour to minimize the nuisance by 
addition of such chemicals as lime, bleaching 
pO'W'der, etc. waxs fouud to have temporary 
effect. It was established by continued re- 
search that a preliminary fermentation of the 
effluent was a necessary step for a permanent 
remedy of the nuisance. 

Srimstara and Sen system 

The. process is simple and economic and 
consists of preliminary settling and separa- 
tion of the coarser particles. The effluent 
water coming through a strainer runs down 
the main exit drain into a sump where it 
settles for some time, the ligliter impurities 
being removed from the top and heavier 
iui|)uritie.s occasionally removed during clean- 
ing periods. 

The partially purified effluent is tlien^ taken 
into the fermentation tanks. Here it is sub- 
iected to bacterial oxidation, the bacteria 
being obtained by the self-fermentation of 
saccharine products collected as black sludge 
at the bottom of the condenser water tanks. 
This acts as a good starter. In order- to 
accelerate the process of fermentation, the 
liquid in the tank is vigorously aeratefi by 
means of a blower or air compressor, which 
,,rodace» rapid ctoulatiou and brings the 
organisins into intimate contact willi 
effluent. Bight hours aeration is quite siiui- 
cieiit to bring down the oxygen absorbed 
value from 65 to 70 parts to about 5 to U parts 

per 100,000 parts. ^ , , 

After the bacterial oxidation is complete, 
the organic impurities, though decomposed^ 
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iftniiiin ill ft colloidul ('OiidiiHin uDtl rGipiiit* 
treatment iviih milk nf iiine in a iie|rarui(‘ 
tank, termed cliemical treatment tank. 
With the nentralization of lin; acidity tlu^ 
liquid craeks and a heavy sediment se|iftrates, 
leaving the liquid clear and inodorous. 

There are still .some, n^sidual organic iiujui" 
rities left, and they are removed hy adding 
a solution of potassium ])erniangaiiatts wliich 
eventually brings down the oxygim absorl^ed 
value within ])ermissilih' limits {•! parts in 
100,000 parts), sati.sfyiug the Puldic Health 
requirements. 

The, separation of the sludge is eilectetj. 
by settling and decantation l>y pas.sing the 
treated water tliroiigh liafflcs. 

Esihnate of eajnUd cost 

The capital cost of making masonry tanks, 
air compressor, pnnqfs and aerating pipe- 
lines works out to Ks. 100 per },<.)( Hi gallons 
efiluent per day capacity aiul running ex{>en.ses 
at i as, for treating 1,000 gallons elfluent. 

Capital miit for a fiflO kin 

Rk. 

Ma.sonry work in tanljs, etc, . . ti.onn 

Pumphouse 

Belt rtriveu fientrifugal jmmping 15,0(10 
gallon.?! per liour .... .'‘ioit 
Belt driven air compre.ssor or Jilowcr, 
cajKicity fiU cu. ft, per minute . }.()()() 

Motor for driving the alutve pump ami 
compre.s.sor and hlower . . . l,n(U» 

Piping and Hi;ting,s . . . . 7l)i( 

Counter sliafiing and driving gear . tlon 
Contingencies . , . , , iipy 


Total 


0 ,o(i() 


Ihimihif] expc'/ine/i for a Mih<>‘on of nix monihii 


B.‘», 


Lime 1,000 nul. at 0 as. pr-i> mcl. 
Potassium permauganaU*, 11 c-wt. at 

r>tio 

Rs. 61 par cwt. .... 

700 

Labour . . . , , . . 

nno 

Power from factory .... 

2no 

Repairs to plant , . , , 

190 

To’i’aIj 

2,150 
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tio tli-O ,> few ,>,ugar 


•! '■ Uiitmtive 

afumid iifant.c 


hr W, (iv.-m 

* Aloe!!, an it 

jeti'riologlHt. 

has .1 r“f>’r.-i, 

1.'* t»t the 

' und 

,S»‘n .^ydutu as an I’f 

»'< f iVi !0I •'* liOti 

■U>' ;!,e Con- 

tinuou.s priritira^ao 

; (■!' the .'U 

jar hii'torv 

wa.‘=-ic water. Th-- 

pl’tiCf s 3- e-|- 

iallv ud.tftl- 

able in disriiietie-. 
ficatiois of eiyv oiWiit 

d.i'oies .f*!*! f’t 

on s. 

a She puri.. 

,‘^ir dnhn Ku i'. 

FJl.S., ,hri 

U'i his visit 

IfJt'he ]nip»r!;;: In-* 

iiuie I if 

TetiitltllogV^ 

nderred to tiie .eos 

-»hie oxiuafiou 

of tie- jxii- 

luted water iti s'-M' 

eul.ilHr'.. hciii'i 

edtsptftl iii 

earlier d:iy> lu ’1: 

e I'nhe!; K; 

iudoUL Hut 

wlern dealing with 

large soliJiiies 

oj‘ e.oiluled 

water for iHiritieati' 

.I'.i in e,fuur!raiiveiy .■-lire.’t 

pcrioi'ls he was in fiivour <6 the ae 

roiue proff’s-'i 

as the ready .sniuiitm. 


('rtjM* jjiofu.s.s'Cis into initnuro 


The applieiitin!! 

ni inula -ses 

to ilic soil 

as manure Inis bee; 

{ a sulijeet of 

research for 

.n fitiviv lonu tiini' 

both in hidi.i 

and abroad, 

and the nma-rlaint v iti the resuli 

■' So fur oh- 

tained by diffnern 

svtU'ker''. may 

be aseriiieii 

to the fae; iha? 
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It may be realized that the capital cost 
and running expenses are negligible con- 
sidering the amount of effluent purified, im- 
proving, tbe general sanitation of the factory 
and radically removing a standing nuisance. 
The sludge has manurial properties and may 
be used as fertilizer, 


in the .‘^oil prodmu* ncid'^ which toi.trd idunt 
growth. Whet! no»] pfdiod in conn 

jrarativcly riinail dii.-os. whom the alk.diuity 
of tlie .-oil is &ui1iciont' to copi* with the acid.s 
proilueed, dchderiou', oiled is not soo^ulont; 
but wlien mulassos is (tppliod in heavy doses 
tiie depre.ssanr action i.< quite signiiicanr. 

TJie mechanism of roaction taking place in 
the soil on din'ct apjdicatiim of inohisse.s 
seeims to lie very complicated, atid tliis i.s 
rendered more flitliciill by tlie \-aried .soil 
flora present, the react imis tidcutg place, lead- 
ing to uncfwtnin results -.^omefinies nitrog«m 
fixation and in other cases nitrogen loss. 

Tlie. main difficulty in 11 h‘ nst- of nioias.sc.s 
dire.dly in the soil iie.s In the fact that it is 
to be applied in a dilult‘d forni iUid a large 
bulk of water is neces.sury for the purpo.se. 
Moreover, the application of .■..uidi iiilated 
solution in the fiehi invariably .s])re:ui.s an 
unbearable, smell all along the water chaintel 
leading such polluted watvr and particularly 
in cases where there- is accumulation of diluteci 
molasses solution in plt.s. 





w9i 






..„^x.n3'*'«^i 


Sun-drying beds arranged in a slope, allow 
separation of tlie supernatant liquid, leaving 
tlie black sludge for drying. 

■■ r PLATE Qia 


Manufacture of manure from molasses 
Tlie drums containing milk of lime 
may be seen in the background. 
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'rhf'St* ami jjinHltnii fit 

fojiv<"i>'k'n (sf lar;*“ ifnanlilk's al' iKtsl-iri-r-'. in 
jt ■fi'Tt tinu' l“ti to tin* fktqi- 

iw'iil nl' !> sisjiji!" uroi-. ii (k'ljcnn-^ oa tin' 
iiK'rait, •'<’(! i(*n s>t ytf’isf i(*If InmIv ljy 

carrviuy fus llu* m the f.nifaai 

pniiil iiiifiar *sf li.':>vy ii-T.'iiion- 

tlie acidkv protiu«'a'i Keiiin intcriuitJfntily 

will; iniik uf linn- nr 

3Jiiias,s(>s Mmn»r(’ 

liiln iu< .'i* • in.'* Vniy lillf** \;iliin ;ih 
ininiui'**, tin* orn* tiv tl**-' innthot! 

abovf roiitainitiu; yrn- 

dnnt-" - , i'alt'il'lii a-natatn, hr.tyr.da. 

tiitn. awi Hirr'tuannns. prodai-f^ 

--has high miirarrial valua. Tiif*. nitrogen 
couitTii Iti -.*■:••• is 0-25 v.'liile that in the 

raaiiiU’c varies iVnni l•*25 2-1 jier vent. The 

niaoui’e ohlainetl. nH.a'f'OVf'r, is ifiodorotis Mni 
(ivy and lieuet* e;u dy trai'isportahle to tin* 
liekis, e-oiiipa.i’ed wiili titoliisses which is 
sticky ami tliiticHh, to hamlle, The manure 
(KOiiftiiiis |>!ai:it' hormones' and gives''. \’igo.i‘.oi'i.a. 
plant, growth 'in co'iiip:'5,n.t'f'iv"('‘iy' .sma'II dos.es, 

.('Jmppintj iests iiidimie Mffh piBlila 
' .Jl. Wiis luumi I'luit. molasses, ■ when, direeily 
applied, to the soil, li;:td .('h'*pi'es.Si'j.i.it efieet as 

. VomfMftitk'e yidth af ■mgarmne 
i‘4 (hficfPitl WWi'DtKS 
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eoi!:]Kr>va witlr control in heavy doses and 
nwriSL-'i-d Willi incre-ay(‘d a,pplicai-ion, altliongii 
i\; '''ii.dicr il()sc,< the etleer, was not very sigui- 
Ui-ant. Ilii' eoneentrated nianureSj on tlie 
2 av(* definitely iricreas(*d crop 
v’.-jdv comparable witii yields obtained using 
i';i 'I or-t-nKe as jiianure. The sucrose per cent 
in c.iiie w.-is Slightly higher with eonctmtrated 
iiianiires than with molasses. 

Plani foT nmniipicture ' 

The masonry tanks, air compressors, ])imips 
and. aerating pipe lines of the (‘tlluent plant 
may conveniently be used for the- iiianufae- 
ture of molasses manure during the off-,s(*ason. 
An additional expenditure will lie incurred 
in making suii'drying beds. Twelve sliallow 
lieds may be constructed of a convenient 
size — 40 ft. X40 ft.x2 ft.- — arranged in a slope 
to allow tin? supernatant liquid t,o tlow from 
one lied to auotlier, leaviug th(> black sludge. 
Tlu* lattt*r is turned over with rak(‘s till it is 
comiiletely drie(i, when it is ground lo powder 
and liagged for transport. The bed is consoli- 
dated jmtting one inch ballast and covciuhI 
up with a thin layer (| iu.) of ash and lime 
iiiortar. The approximate cost of eon.struct- 
ing these shallow maBOiiiy beds may be taken 
a.s R.S. 1,000.,'. 

md/ s’U(im per ucrc: quantitie-'i 

and wMasseii'amiUed 
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{ V..!. IT, No. n 


€ost of molmses mamtfB 

Molasses 240 md. witli an equal quantity 
of filter press cake (50 per cent raoisture) 
yield a))Out 40 per cent manure on f lie total 
solids— approximatciy 172 md. 


Cost of exliaiisi molasses, 240 iiid., * 
4 as. ])(T md. . • 

I'iltfi- ])ress cake at Ci pies per md. . 
'N'idfos at Its. 0 per ind.,^ 4i md., 
contaiiiii!" IT ]ii;r cent N and 17 
per cent P . • • 

Lime iU md. at S as. per md. . 
Elt'ctrkiity at I anna per unit KWH . 
T.abour, 2 coolies for six days at 3 as, 
per day 

q’o'i'Ai. {for manufactnriiig 172 nui. 

manure) . 


lis, 

tiO-0 
■ 7-8- 


27-0 

20-0 

j-8 

3-12 


110-12 


or approx j- 
inatelv Ks. 120 


Pr&fii frmm. fM'fmm’c 

Apuffe from uvoidiuL' u pm of.oi»-iC ftui''anfft 
and iniproviiio tim ; ifi;f U). ••utd}'* >r- uf tin* 
factoryj tin* Siiumdam urn of majMirt' will lx* 
a source ni' iiu-owo in Ut‘* mip* c fiu'tovicg. 
it may be o.Misn.iioil ili.ii if only 
of tke tobll ouipsi! o! mol l-i'-* ;• and tsiler 
fJims 4';ul:o iitc Ireafed ,'V»‘!r tin-,, c.il;'. for a, 
ij 400 ton faoioiy lois luoln,--:-'-' and an 
equal quantity td* J'*trr |>te-« (ale, ificre vrdl 
be a yield of tod *d mnnmr-'' ]f-r day. If 
tlie uiamire .-old at !*•’. I per Hi.uind, tin* 
daily income, fruiii lb** ‘'’.♦fe of ninnurii rtiil 
ooiue to Ra. 225 . 

As a result .of the war t 
maniires— aiimioniii m .s 


ate 


arumcuiium |)lK‘>priiite. vtv. 


oi Hiorgaiiic 
siiperplios- 
— liave gone 

up consideral ily and ai limes lisey are not 
ay.ailalde, Indiati soils are L'onem.llv defieient 


ncncceost.pcrmanud(.f manure0-il-3or !2.as. iu organic matter and ih.-rct'ore requires 

organic niiiinire to iHijtrsfvc llicir fertility. 

The cost of manure works out to 12 as. Therefore, the tuanufacturo o!‘ coniM'iiirat.cd 

per maund, giving a return of 4 as. on manures iVtuu stiolassr-s having poif'su. growth- 

molasses and fi pies on filter press cake per promoting arces'auis's slioidd pros-.* a, Inxm to 

raaund. .sngaffiane growers. 


SIMPLE SILOS 

Sinqtle qnickly-made silo iowens arc Itecoining pojmliir in Briluin. To iiiect 
the need for construction material ft»r such lowers lining niatoriul with a siri>iig 
hessian backing has been invented and sold by certain linns, llii-s fining is 
spread in.side cylindrical frames made <if sa]»fijig poles, .sheep Imrfllcs, oi- old 
fencing, hound together with wire. 
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b 1 :ir-dul'/s lik'h serve, as a scat of uifcrogeii 
'"''.,0 ioit !;y tlic.-.e bafjtt'ria. According to a 

Ti.'celd ili 


or Icgumiiio'ic ^ ’'co:-. i ^ oo. 
crop.'^s vi/. iltf iitii! U'gii’ic'.-. ! 
ilieir roots el bt‘a(l"}ik»*jgo>v\ t St,-^ ^ 

(Eig. i)' iiiihion^ ut 

invisiide bavtciin v.i'i*A A’^c H‘ iiioiost-. 

(or a relation «.C give and iido?) ivith the |dant. ; 
they use the ceil Fap of tlo‘ plant for then 
HUtritionul )v,-|iiir(oueiii.s and in letuni liX 
nitrogen of the at ittn>pl3ere and mve it to tm 

■|)Iant. ^ . 

It is due Itj the sintiiing hihonr ot t,hw‘ 

invhihle lodger.s in the liodiiles on the roofs o£ 
Icgnioes (hat i In-Mi ejop.s get knier portion 
of their tdtrogen >55p|ny friun lin- isttnospheiv 
iind thus diilTer oharaeiorkiic'ally frotn i lie non- 
lemtnie^ (<vr. et-svals) e. ide!> :nr eiiiindy depen- 
doui on tli» -oil for their nitro-eo reipnre- 
inelsts. It i;*'. hee.nS'e their pretpeifa of 
galherinu nilroaeti frotu tito ;it utosjttnTe, that- 
It'gtunes Usid a plaec in uli tnc \^Lil 

baianced sy.Aeinn of crop retiiititm.*. Legume.-', 
are also piUVrretl for gremi manuring pnrpose.s 
because of Iheir high protein conient. 

Nodule. Iniiderhi urc commonly ftreK.eni in 
tiu! sfhil Imt unU'.'> ilicy i'ornt nodtiLs op i!it> 
roots of a log'H'fe they ate Sitiase.e lu its hsliogeti 
fro!!' the 1*1 and etjov tti'k.'..' 

il'.e leunnse ro<hs u'tve abude to t.neo* O.'-ejui 
bacteria attd dev-lop nodtii'-' t tiev it re tjuaide 
ti) tiliiiio* ,ti iu'i-,plien>: tnt 1 he * 

of the nodiiie-fe.rioitig i.aeieri.f in the .-oil is 
iheivforo \ery o.-sential for gettin-g, a, .•anve.-dhil 
crop of any legintie, 

W^rmaliom of tmdtdes 
As the legume roots grow in the soil they 
come in contact witli Ihe .specific nodule 
bacteria which invade the lender rootlets and 
form tubercle-like growths called nodules. It 


'oi'v, the, growing ruutlet.s of a icgunie 
„ive wut .i.euo excrethms to attract the desir- 
;td|.‘ [vp{‘ of nodule hacieria while, the bacteria 
i..!'rer rlieir Invasion of the rootlet cause a 
i.'-fudi'Pi of tlio root tissue with the help of 
certain excretions. It- is at tins bend where 
the root tis.suc is weakened that a nodule is 
formed. 

CfroMp.s o/ nodule baeterki 
There are soYf;ral different groups of nodule 
b:it,‘T.!'ria and each group is capable of forming 
nodules only within a definite group of legume 
fiianf.s. Therefore only a specific typie of 
noilule liacteria (‘an form nodulc.s on the roots 
of any particular legume, e.g. the organism- 
bu’iiiiug nodules on the roots of herseeni (Egyp- 
lian eiover) would not form nodules on the 
roofs of lucerne and inca vemt while it would 
form iioiliiles on the roots of shctftul (Persian 
clover). There are about eight such main 
c;ro.s.s inoculating groups of these bacteria. 

Efiietenf and inefjieleni slmhiti 

jfc lias recenfly been found that thi; bactcria- 
fonning nodules <ni the routs of legumes differ 
-j,!va!lv in fheir capacity fo fix atmospheric 
mtro,(.ien. Tiie number <;f nodules foniK'd on 
the iooU of a p;irticular ]»lant may be quite 
imge and vi'.f- if these', are inhabited hy an 
jneliieicHf strain of bacteria there may not lie 
anv apjen'ciable fixation of nitrogen. It is 
therefore i'.ssi'utial that only carefully selected 
eiliuient strains tire used for inoculation pur- 
poses. 

Natural sourees 

As mentioned already, the natural habitat 
of nodule bacteria is the soil. When a legume 
is planted in any soil, the particular group of 
^ 303 
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bacteria capable of forBiing Bodiiles on its 
roots soon invade tlie newly fomied rootlets. 
This is true for most of the coranioiih^ grown 
legunnvs provided ila- soil tionditioas (leiietioii. 
moisture, etc.) ;u’e for the esisienct- 

and growth of these <>)‘n;uiisras. But in rase.s 
where a ji'gume is pl.nib-d Cor the first thiie in 
any soil or wltei'i; a number of years ha’i.e 
ehipsed wlten this ieguitie or any nimuher of 
its (.‘ross-inoeiilaiiug groiqf was.; sown in. this 
particular field, if is wry likely that aodiilc 
formation wouhl he .spai-<e and the vegelatiye 
growth })Oor. This eomlition eari generally 
1)0 renic'died by artiiieial iiioeuiation of the 
seed or soil with tlie requisite type of bacteria. 
Ill eases where the soil eoEciitions also are 
unfavourable for the growth of these organisms, 
liniing of the soil or the application of phos- 
phates i.s generally lielpfiii. 

3Ieti)ods ojf iiiovulntion 

The more or less eoidiimous growth of legu- 
minons er(t]).s ludjj.s to muiuiuiu the legume 
bacteria population in the. soil, hi eases, 
however, where, the requisite group of m)duki 
liaeteria is al.*seut iii the .soil, us for instance 
whore a new legume is being introduced {>r 
wiierc a pa.rticnlat‘ h'gunie is being sown aft, or 
a Itspse of many years, the. soil or tiie- .s<smI 
can bo inoculated by one. of the following 
methods : 

( 1 ) The soil m(‘l!iod.~~X low cartloads of 
soil are transferred from a field whore a 
pa.rtieular (;rop is himvvn to do well and the. 
carted soil tweidy mixed with the toj) layer 
in the new .field Ixd'ore sowing. 

This method is rather eumbersome and 
disadvantageous because it. not only necessi- 
tates the carting of a huge quantity of soil 
init has a distinct drawback in transferring, 
heside.s the reqiusite type of nodule bacteria, 
other disease geimis from one field to 
another, 

(2) Pure culture method . — This method 
consists in isolating a particular strain of 
the desired, nodule bacteria from healthy 
nodules of the same plant. The procedure 
requires specialized training- and .consists 
mhiiily in sterilizing the surface of. the module, 
exusMng it under aseptic coMitos ahd mdti- 
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ill the' bai-ts-'ihih^vii'.y Mbt.uiti'y (jt 1110 Ihmj.bi 
Agricultural Lyallj-ni 

Experhuents iti iltr Pnttjtib 

Towards flu* cml of P.vdT, '(■ptois vo-ic 
rcccivml that ber-'ram, Mifu a ij<”,viy inlrodm-cd 
fodder crop, wa.'- no! (fouig well af several 
places in IIjc rnuj.'Ut : ;d tfc'.'-i pluof- the phmis 
remained siimtcd iu erifWf-h ;U!*I tlu' loliugc 
wtm reddi.di bmwn in wdour. fits in%'csl iga.- 
lion lim n'ocbl.- w.i-, hotud o, ,j;;c :o ihe 
ubseni'c «*! UHiiut's on iht !(»t‘ ’ o! plan?'. 
This .slmwt'il that the , u*nb;ic orgathi •.hi 

was absent in ilc' soih’ c'iiHuiHcd. 

In Fcbrimry Ib’js a ijtii jiHH'iiiaiion c.vpcri- 
menf was cifn<iui't'-d at ;a*- i.-i .il'p:;:’ h-rm. 

Bersceiu was .’'OWn on it |iirvi’ of hfSid I hut had 
never grown this pailicular crop previously. 
Some isinf.-' we-n- -.own wifi; ilif inci/til ii.od and. 
others with the UfUieH'ulan -l is-n-'i. Tie’ 
from the inocuiahxl scr-.-l b-.mid to 1 - 

much (alier, givcucr asai wnli ph-nf v of m*dnic.-: 
OJi Hut roots wiiiio tlic usHnooidcM'-d pj.iuv- 
went .siunfeil in urowih. with leddi.-h brown 
foliage (Fig. 2 ). 

The yiefil pHu* cut oidv) of vreen iodder 
from tint inoculated pjols war. found to i^e 

. 18*3 md. ptu' acre. whl!»‘ tie' yield from 

iluhK.Htulutc(i pk»ts was ttiily 1>*7 imi. fier 
acre. The difrereuct' iti tin; afqiearanee td 
crop growth and in the yield of grecti fodder 
as observed in 1929 trials i.s tlejtictcd in h’ig.s. 
3 &'<{:, 

After the first eticouragiug ntsults, inocula- 
'.tioii experiments oii berseem wttre conducted at 
- sevqrar “places iii the Punjab and everywhere 
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1. Nodules on the roots of a legusne plant 


. 3. Stand of crc)|:) 
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wtf'- loinifi -fn ;«n*o a far 
Tt! liMldi'f lliao. riiE' <i!S‘ 
'li*' a.i'OiLa' ill>-r»‘a-f' *jt 
fi' j»>r t fit,' Ris<t|i' jiriH’hjt;** 

loo laafaal'. .‘iocl thif 
r ,*!;'*arol 'flo f-noe'' t]K.*fi 

'i! ! {Oflii u! *)V(*r Rf.'. fpj 


'‘f*iD bfrvjMg . pi'oveci heije- 
•'O'i flesjablo , to supjjiv 
iai t'-o s'Ime ■faT!iii‘r.s of the 
to,*.'- eriit-isj>?s wexe -suiiiilic-fi 
I'.iiialfws fill, a ielly (agar 
o-A) ifiit it ’.VitS: soou 
sti’ tOjiij’ ciiitttFes were not 
u.ti'ni'ao-.. Usa' ilHteratf* 
fonwGi’ » o!il(] liot iha ilhpt a tuiice tjf the 

es.irop. 1 *; f.'ar*’ rt'(|tiires| iu Ivirailoig an*! .•'toriiig 
these fukurei'i : lh'‘ ala.-:;', hoi lie,- unoiI for these 
eulture.s aonlii n'»5 la* t ran. |s«‘!ieb o%n';r kmg 
dist.iiu to leiiioti' vil!<»u'" ivitfoiut. t!i<' ri'k 
of hfoakiige ius4 * h- tnliurr.' sf .-aonai 
1\" 'iSfiiiil .-tfifi !i; ■';! 'iV I , .! '■< >1: -e-| a-ii? floufli 

of the oMhiirc opatiiii-nt. 'ro o\orcome tliir-, 
diilieultv a aoii i'-.iliooM tfO'ditiOi was lat.r.r 
eiH{tio\e(i ftji' tii*' j'fa ol fh.e.-'.e onil tires, 

riilttift'' in I’lli a hi'ifnisihi met limn were 
ftnitiil lo O' 00:0 0 ,1 f-jf vo'.tfor nniiiln.r nt 
lanhtff !),ie(»oi.- iluit! till" ;ig;n wilfiuvs and 
hi'iiig inofo tf* iiamlie won’ 

to ht' lo,". li.Jiit' n< t lot f'!!' ■ra.tioii iiiifler 
luifnvnuraolo loufliami,- .nni oi/Ae ollkvu.'ioos 
lor iiif iruim pu; .•! ■. 

Preparation o| kg/nisitn cJftinreH 
The<e S'lil lea an, >14 cult dies wire origiiMliy 
pivpun’4 ."iogly in pyiov ;4u,>s tla-iks (Fig. 
5>B) Itiii will*, ihv inep-u.o- in tli*' saie of these 
t'niinres fanu a I'.onA'- of in i'.Kk’t to 

l.tfott in ii l.c, .-ai!- 'USUi-ah. In cope 

with lite iii'-nsi ;>-.l ,!,■(!!, !o«l v.i’iiout a di.stiiiet 
iniKliHeiujon tio* iMi'-'t'dup* i'O' ih-* n-repara* 
tion of eulnnv.-. A'- a rt 'tih >>f taslejisivc 
trials mi'ilnHl lius hoios ovoiM-<t liy which 
liio cuihit'i*;-; ran l*» prt'pami in IiuIh \\itiiOtit 

'A.. Urtails of L]i>--:c i-’c.jM'riHxtnn-' 'll, tv hi 

riis I luilisn Jiiinnut >if Srit-ii-'i', 3 (HJtUt) 

pf). h}-3i’. 

», b'or flrtaiU iVLi.n'dijiir tin- Ubx ol lliesr calturea 
in a soil leaftiiohl isietlima v<aVrrm-r may l>t‘ made 
t<j the avithor'sj prcviouis ansi-le uu the J-ubjeefe pub- 
lished in AipicuUnri an>.l Liroioi’k in Imda^ 4 (lUlM) 
yp. t>70-83. 


inijjriiiing tlie itodule-ioniiing rujiaeity of blie. 
oTOUiisin. The ineihod consktH in sterilizing 
the M’leetoii soil leafuinld medium I'ontaiiiing 
.lUgar iii speciaJiy ju'epared trays, its inocula- 
tion if! ImiIIc with a mass jiuro culture of the 
(iesifci oigmii.sjn and late,!- distriluition of the 
preparei} cultiire m small tiii.s, A brief resume 
of the various ,sto|},s jnx'olved in thy pi'oc’e.ss is 
given here. 

The meihod : nivtUmn 

Ihe lir.st essential in the work of the jirepara- 
tion of loguoie euliures is tiic selection of a 
}5ropyr .^oil niedium, \s dyscriUed in the 
iuitinjr's previoiLS ujliclo in AtjricuUure and 
Llirsloch in India, gardeti soil which is general- 
ly a mixture of soil ;uul leafiiiold is quite a 
goofl niodiuui and hotter than soil alone or 
.sludge. 

Biueo the cojuposiiion oi liafiuold is variafilc, 
ii is best h) iind oui by a preliminary trial 
the proporlion.s of a jtarticular lonfniold and 
.'•oil rkat. wouhl give ojjtiinum growth of the 
requirotl eulture. The. soil isoloiitod should 
pi'ofenthiy be a good sandy loam of ncnUal or 
alkaline reaction. 

Teaffs 

The tmys empluved ifi, tlii.i work arc msually 
those nuule of cftjqici’ whteli is thoroughly 
tinned on the inside. 'Phe size oi the trays 
can !kj arranged aci'ordiiia to the dimeusion.s 
of the autoclave l.'Ut the dejdii of the. soil 
medium in a tray .should in ^lo ca.se be more 
ilian three inches. Duly horizontal anluelavcs 
eaji be used for tliis tyjic of work. 

In our ia-horutory we use trays mea.suring 
2d in. with a height of b in. Three 

sucli travs eau be accommodated at a time iu 
our utituclave which measures ‘2S in. in length 
ami has n diameter of ib in. 

'Phe lid of the tray shouhl b(> well fitting 
witli four bidge.s at tlie. Lop (Fig. ti). Ix’on 
trays camiot be used for thi.s type of work as 
they soon rust up with frctpient steam steriiissa- 
tions. 

Vtilttive bottles 

Since inoculation of tray's requires the use 
of a' muss ptire culture, culture bottles made of 
resistant glass and moasuriug 8 in. X4 in. 





WAUtim 


I Y*tl. 1 1, Xf). f) 


and 2 in. tluckness have been fmrad to be 
convoniont for preparing slaiit enltiires. Tiie 


extract mannite 

ttgar 

or the yeast extract 

mannite agar of 

' the following compo.sition : 

Soil extract 

mamiiOvagar i 

Yenstextraci 

snanwlcagar 

Mauiiito . . . 

20 yirt.l 

iiiHinite : f - W'm- 

KisHPO, . . 

1 gin.^ 

KUtro* ■ . .. . ; i -PH. 

Soil exlTitet fSOO s'!!). 

of iJflOd soil KtPiJlIT- 

Cii with 1,21)0 O', 
tap v> ater) 

1,000 ce.l 

i 

kveasi cKiract (10. 1<M) cc. 

«i!i. drictl X'vsot 
hoiifil ill ifM,» f‘i'. 
water ami ftUcr- 
wU. 



Wiiffi . . . ;*'!({ M'. 

Ayar astai’ 

20 ym.! 

i Atrar attar . . 20 yui. 

Iteaetioit . . ?>H 7*4 

Ucaeliiiii . . pH T'-J 


about - 500 f'l'-, o 'a.O> r. 1 i.f’ ilodc 

is .then- tleTnhjddv sbal;*?. tiH tlj! i are 

lioiiHigcnicnti'- iuilLi «tf 

the niu-iule nvM.iui'tvM i‘* sis id'iMiO'fl ‘m’s-uIv 

on tbe siirf.o'S' *>f :*sis) and 

snixerl' witii WiiOntj :,?,<! Laiifi.-. The 

cubnie '-r. 

■ thret* or bnsr flay- 
loir p.ickih'.i pit 
€om'eni»‘rd. ;tnd e 
tin'^ ( Fig. T;. ’{’li 

lined witii rh’.ti. 
iise. Ahont 2 sh( 
nsatefiiii i-' nsttai]; 
an aei't' of lanO. 


Where economy is the cliief consideration 
ordinary cane, sugar can be ustal in phn-e of 
malmite. 

Provediire 

Tlie. amount'*' of soil t.hat. would till the iniy 
to a depth of abiout imiie.s is hettped on ;i 
clean tight floor or tarpaulin. Sugar to sup]dy 
1 per cent on the basi.s of soil is w’eighed and 
added to a measured qmintity of water tlnit 
has been found by trial to be sutficimii to bring 
the above, ([uantity of soil to Ojttimum nnn.S" 
turc content. The, syrup .^o ])repared is then 
poured on the heaped soil and the latter 
thoroughly mixed by hand. 

The moist medium is tlnui transferred to a tray 
which is sterilized at 20 lb. })ressure. Tn ](rac- 
tice sterilization has been done for three hours 
but this year’s')" t.rials have shown that a lesser 
time (i.e. half to one hour) is good enough. A 
number of .such trays can be. sterilized together 
depending on the .size of the aut-oclave. 'I'lie 
four bulges on the top lid are meant for resting 
trays, one on the top of another, without hinder- 
ing the. free flow of steam. Aft(‘r sterilization 
the. tray is allowed to cool down to room 
temperature with the lid kept on. Thi.s u.sually 
takes three to five hours according to the room 
temperature. For inoculation purpo.scs the 
growth of one bottle slant is transferred with 
sterilized water to a conical flask containing 

* Nearly 12 aeers of the soil mertium are enough to 
fill our tray measuring 20 in. X 14 in. with a depth of 
3 inches. 

- tl939. , 
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in I'.tji has since 


the exteni and intltienf' 
orgatusui.-- ut such bulk culnncs nu ?hc infec- 
tive ]jt»wi‘r nf the spcciiic was un<h‘r- 

taken last year. a re nil id ilu'- study the 
method has been (Mumd f*» anihcidic 

fn,»m a ttadinicai pfiini fd' view. 

Mi'thttd of svvtl inovnUtfioH 

The main idea of ijunadiation for the legusnes 
is in iiil I'oducf- tla,' specitii* noibile bacteria in 
.-oil .«o slur, proper ntuiuiation «if ilm mut.s 
takes ivlace, detailed abr»ve this eould 

either be. aeeoniplished by transferring a few 
eartioails of soil fuun the field wie.oe the parti- 
cular {n’<»p i=, known to du well or ]>y means 
of artifleiai iiuamlatiofi with pure eulture. 

Ill the latter «MSe instead of Ivroudo.Hsting 
the euH.ure, in tlte held it has bctm foumi mueh 
more conv(*tiient to ImMatlaie the .■leefl isefore 
sowing. This is gsntevally dotu! a.K follows for 
most rahi fodder eropn : 

1. For inoctilattjig .'-ec-d snifieienl for orn- 
acre, prepare aiauit half a seer of Migui .-oiu- 
tion (one part of raw or reiined sugar in nine 
parts of water). 

2. Mix one .soil eultnre with it su a.s to 
form a muddy susjamsion. 

3. Heap t.he .seed on a gunny l>;tg, larjatuiiii 
or on a clean tight floor. 

4. Bprinklc the imuidy su.speii.si(tn on tJie 
heaj) and mix it thoroughly, .so that ea.eh seed 
is moistened. 
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hnw VM\ ] 

5 t.ln' in i'i thin ■ 

lap’r hi liunhlin* -v.-! intemiiH. 

until U 'fry B" -*»v,n _ _ ■ 

(•) >'ti se(‘o »i the 

eveniug uii uhtahy \>v>-\Ktv<-d ItuMi, |>b«g- 

knl anti h‘.vo!tf!l. 

7 *1luirt‘W it ij'ilsily n* givn the iiiooMlated 
Htftfl *i thiii i'HVf'thiU *tf Msii i\< lirotw-tisiii ■ 
agu!ii>t the 

' S. Water ilm hs'lt! iitiifit'diareH" after it has 

heiMl r.iuVt-, 

Till* haH'ui.t! in-j the seed is 

thi* saiu“ h‘! .hi! «alMT i.-uuna* crops llumgh 
tin method of snuin-i difmrs in different 
eases..' 

Cumtrea bfi prlrulv mimmiP4'im‘ers 

As the dh-niand for t hese cultHrcH luis eon* 
siderably .increased in rccerit years soim* 
people with iniif kt»!V% ii'd'j:'' ‘»f li!t<‘tcriuletgs 
have, siartc’d tie' pivparati.ni awl sale of sucli 
cnlfstres, d h** t>l s%v*,t private liiaiin* 

faetiirers was ii'tentK* oxansite'd utid vvas 
foimd to he of \eiy poor ipaditv. Iii one caKc 
it was s^i^pt'etet| that *nilv I'-oii Wiis itelng 

sold out as imhures. At tie* tnoment of WTif- 

*t>rdi!iary phaifidi iHi*'*! hu tiiorshiat* wlyai -ut' 
a simitar dioivt- wav ati'.aaSae* o.ir tv lie nso! inslfiid 

oi' ttie imr tmtoav. 


ing this note we do not know of any relialile 
private manufacturer of logimie ciiltines in 
.India.' ' 

Test ft for quulity . 

The only reliable evidence of the genuine - 
ness of these cultures is the formation* of 
iioduIeB on the roots of a legume for wliich 
the eultine is specific, but the procedure takes 
time and requires such rigid pireeautioas that 
few cultivators can run it at home. There are 
other simple tests but these can be run only 
hv it trained bacteriologist in a well-fitted 
khoratory. The best safeguard, therefore, is 
to Irtiv your legume cultures from a Govern- 
ment laboratory or from maniifactiirers whose 
products liear the seal of ap>proval of a reeog- 
TUKed Government bacteriologist. 

Repeated inoculations 

Generally speaking, if a particular pilot of 
land i.s once .sown with an inoculated .seed of 
a pau'ticular legume further inociilation.s iire 
not neee.ssary but an increase of 10 to 20 per 
cent in cropr yielils Ims been recorded liy some 
as a r<*sult of reinoculation. 

In cases where .a particular legume has not 
lieen sown on a piuticnlar field for a long time 
it in al\vay.s advisable to inoculate the .seed 
before sowing. 
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D ue t.o tile UNO of dried A'ege- 

tablos as anny ratiiuis, a large number 
of onquiries a.s to tlio nu^thtKl of drying 
vegetables, particularly potatoes, have been 
received at tlio Punjab AgTicultura-l College 
from all over India. It is extremely difficult 
to Te]!ly individually to such enquiries in 
detail. An etyort lias, theridbre, been luatle 
to give in this anicle (I) the general 
lirinciples involved in the drying of 
vegetable.s, (il) a derailed metlnul of 
drying ]>otatoe.s and also brief outlines of the 
inethod.s of drying some ortho import aiit vege- 
tables like onion.'-!. cauIiHnwer, carrots anti 
p(?a.s with .some ex]it‘rimf‘ntal re.^ults obtained 
in this conneetion under the Fruit' and Vege- 
table Preservation selumie. Lyalipur, linancetl 
jointly iiy the Punjab Covernment amd the 
Impiu’ial Council of Agricultural lie.seareh. 

Stm-dsi'yinfj v. dehydrmion 
There are two methods used for drying fruits 
and vegetables, viz. drying in the sun and 
dehydration, i.e, the. vmnovul of moi.sture l>\y 
artificial heat iu sjuadally constructed cham- 
hens called dehydraters where temperature, 
huniiriity, ami rate of how (d‘ the air iu the 
drying chandler can bo. regulated. Wltilo 
sun-drying is largely practised for drying 
fruits and the proiluet also is of satisfactory 
quality, though not coming to the standard 
of the didiydrat'Od product, vegetable.^ are, 
seldom, drie.d. in the sun as they generally 
acquire unattractive, colour and are poor in 
taste and cooking quality. Dehydration has' 
also other advantages over sun^drying inas- 
much as (a) the. product is kept free from dust, 
(6) flies get no chance of depositing eggs on 
SOS ' V 


the prodmi, fri tliviiiu liiiie i- uie.illy reduced, 
(rf)' danger ui' tlamaue itv rPm. siuim or Isuiaid 
,atfn.os'fi}iei'e is eiiniirniteil. ,‘iinl 'r'f a produci of 
more lodlbrnt tpi.Jiiv eon le- yui. A dehy- 
drated p rad tu-f i- v.'-ni-v:)liy '<! n>'i;er quality 
although ibe ecKt id' (lelpvdr.iliHU iuiuu lit-ces- 
stt'i’ily be more liiaii lii.u m' Min-dyviiun Hence 
dehydration is geiieraby employed for diving 
vcgefables and tfte produef ihu- <dUaim‘d. in 
most. i,-. a \ery tnry iib^titiite 

for veUf;;/bb-- alu-:' uefivdriilf d '.■'•ei-- 
tables have ’ot--!! d 'eu ■< '.'ei.d icHU- 

■ bi*for«v iLse. . 

Hi!«--drying, it!o--!ly U'-ed for drying fruits, 

doe.S no; lequni- euy I iUiiphi'Ult'd '•qUlpmi-Ut. 

'! he prep.’i S'-tl !ruii r- -{)re..ij oii speriahy 
construct e» I w'4»oiieu triiys, the -ixe depemling 
•on the type of biut u.-'d. and tin- tmy.-! are 
piuecd sinul}' in bmu rov. •- <<v. Wiunlen iV;u‘ae- 
work (about 1 ft. abiiVi- eriiufid-b-vsd'j directly 
in the sun iu an ojifu yard called th>‘ drying 
yard, 'fhe size of \ he t !u\ s may b-e A ft , ft. 
or 2 ft. >: ft. or At ft, d tU, nsid tln-y an* 
generally made of uuodeji '.hit'- iij arip.-^ if us«*d 
for itrying fridt-*, and et' -a-reen uiesh {,j inch) 
fur Vegetables. Fbe-^, bec's and wasps beeimie 
a serious nui.sa.nec in -un drying nnd are ok- 
tremely dillicidt to eoutruL Fine uiosquiTC! 
netting or fine, mefidlie sen'ens may be. Bsed 
with advantage for covering the exposed trays. 

Dehydration on home Beale 
Vegetables in tin* liome are. tlcliydrated in a 

home-drier b The type of home, drier at 
Lyalipur used for collecting the exjierimental 
data, given later in this article, is .shown in 



: 


Fig. 1. Home-drier for 
deliydrating fruits and 
vegetables 

A. Galvanized iron chamber 
3 ft. X 2 ft. X 3 ft. 

B. Wooden frame enclosing 
chamber A 

V. Collapsible metallic flap 
to regulate the flow of 
evaporating moist air 

D. -|i n . mesh galvanized iron 
screen tray (32in. X 24in.) 

E. Space for placing the 
source of heat 


[ PLATE 92 


Handle to revt.dve kuite 


Guard against 
Vidviiig knife 


;). Space for junting p 


A movann* devict' in 
pu'^ii the potatoes fur 
slicing 

Screws to adjust the 
postiuii of steid blade to 
cut slices of a desired 
ibiekuess 

Berews to fix the slicer 
on (lie working table 
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S'i ifillVilBixcM,!. iron 

2 ♦}. ■■ ft., with ix strong 
riie sitlvis iiwl 
tr«- in wooden' framc- 

i-i «.u|!|*ori<“!l on an iron 
Use of lieafc ca'n be 


Ki;^. h Thi- 

<- Iji'ft il't\ •» ’ 

a-,:'' ‘‘d i"'* 

of Hii- 

u-ork .'U'i the or 

■}! ft. hisli . 

,„,Hiyirv isetrui.OHH s.h- 4 ove, or a ■ small 
'hiiietril funiuee {tnufifhi) |4aeeci below the 

'f, h''h,i 'V....i;..»i I'iu 'll.'' «p«imeiits re- 

an.- ii> il"' iiviiilabilit}- of gas, 

■'Sis inivnofs were sssed ior lioating). In 
If't off lie* moisture the drier iias 
a. X l-o in. along the length on botlv 
bout 4 in. l'*eiow the toj:). These ' slit* 


i.-.-r;.;' 

(irde 

slits 

h-jv.^ .•Mlktpsi’ote inetallic thips which can be 
s,,>ened o'r closed to regnlat'e tlie flow oi' e'va- 
porating moist air. The drier can accommo- 
date T trays 2:i ft . X 2 »'•• 

Mydmtkxn mt eommervk'it «c«rc 

For commercial dehydration several types 
cF dchvdraters like the kiln tyi>e, staek driers, 

'i ivoc drier, Oregon 

n-mrcuiatum- air ina.-i t\p* uu , » 

ari.r-x ct.. are used In foreign countries. 

For details, lefeivnee may be_ made. to the 

bibiionraphv at the <‘nd t.f tins artiele. No 

,neh ‘.a.mmereiul dehydraters are known to 

C.xist in thi.s eonntiy at ine.smit. _ 

,}o. iHospeet'ive munufaelurers ot^dried 

irnit.s and vegetaides. partieularly tlte latter, 
the following courses are tvpen ; . 

{a) Tite purchase of a. sfandaid eommereuil- 

ly built ileliydrater. ^ ^ 

/;,) Consvra.-ti.m ..f it .U-liyarati'i' from plant, 
fiimislii'.l by a (Ichyilrati'i- mimnliicturcr or 

en“^ineer. „ 

■(,.) Constvn.'tion of a dahyilmtor from an 

original design. i 

Names and mldressfs of some of the deh>dia- 
ier manufaeturers in the Ihuied Mates of 
America are given at the end ol tins artn- e. 

linrorlnnatidy, lienv are no linns m India, 
which can sn]>ply commercially built do n- 
draters or furnish a, working plan. IbK- 1 > 
the juvsimt nnsettleii conditions, the dilhcul- 
iies of importing them are indeed grea . 
att..inpt. has, therefore, been made to reproduce 
u,n original design of a 
(ree.ireulating air blast type after ‘ 

Ridlev lfl29) in Fig. 2. This type of deh}- 
fh-ater is wiclely used in the United States of 


Ainerica and is .stated by Cnie.^s’«= to lie superior 
to the- kiln, or Oregon t.yi.e t annel driers. 

It is hoped that iiersons with eonstiiietion 
experience and a knowledgt* of iieat and ven- 
tilation engineering will he ahle to construct 
a dehydrater in accordance with the plans 
ontlimd in Tig. 2. 

Boine important points for constructing 
this dehydrater are given below : . ; 

1. Fire-proof material like hollow tiles, 
concrete, double-sheet metal or other file-, 
proof material like a.sbestos, is used for con- 
structing the chamber as shown in the side 
elevation. 

2. The material to be dried in the case of 
veo-etables is spread uniformly on | inch 
mesh screen trays 2ift.. x2| ft. or 3 ft,. X 3 ft. 
There should be about 2 in. space between each 
tray when they are placed one over another 
lor free circulation of air. It is preferable to 
use monel (a special non-corrodible alloy 
of nickel, copper and manganes(') metal screen 
trays for acid vegetables like tomatoes and 
rhiibarb, Imt for non-acid vegatables like 
iiotatoe.s, onions, oanliflower, ordinary galva- 
nized iron wire-gauze screens can serve the 
purpose. These trays are placed one over the 
other in trolleys or cars which are pushed in 
the tunnel on special tracks but are usually 
equipped with castor wheels to ])ermit moving 
on the floor of the ijre]»a ration shed which, 
of course, is separately built. The .size of 
such a shed will depend upon the output. 

desired. . • 

3 Tlie width and height of the drying 
tunnel sliOiild be just enough to accommodate 
the trulhw.s or cars with two stacks of about 
20-25 trays (2^- ft.x21- ft. or 3 fi.Xo ft.) on 

4. The length of tin? l.uniiel is usually .10 to 
•10 ft ami accommodates about a dozen loaf ef 
,ars or trolleys. The length of the tnimd 
(-in of eour.se, be decreased for smaller output. 

5 Fuel oil is generally used for heating 
the combrnstion chambm- which can also bf 
heated by means of steam pipes, but it is 

believed that the combustion furnace can be 

designed to burn wood, charcoal or coke 
6. As seen in the plan (Fig. 2 longitudinal 
section) there, are two chambers— the drying 
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tunnel and tlio heat -prod cbandM-r ; out 
on top of the hiinu*!. The he.-n pio'-isi' ■!. 
the comhustion chamher, while pjs^.-ns^ ih^'-oL !; 
four flues (only one flue i.-: sjH.wn ii; ''Mi;-;- 
tiidinal sedion of the jslan). waini,- 
the chamlier and is cireulaied ano i- en'-'rpa’i >! 
in the drying tunnel hy ineun.'- te e 
fan (doidde inlet fan shown in See, 1 >- ));. [eO!' » o 
on one side of the dohydrati r on le.p *0 in^. 
drying tunnel, through an op-Tiin'.: o?= fi..- 
otlier vside (near the, exit end oi tnv Mo;;t<y- i 
between the drying ehandMO' and tie- heatii;u 
ohamber. The doors of tin- tunr<e! are .lir- 
tight and the various devit-es so i-oniioi ih*- 
flow of the hot uir are ex|<!:ii!ie<l ns the pl./n. 

Ait' fiow and hmntdifif 
Air How it) the drying eluiinber beivveen thi- 
t■l•a 3 ^s .should be about ruMt «n’ evt-n nUS'-Yun 
lineal feet [ler ininutw Huiriidiiy ot air it! 
the drying ehamlM-r is a fiudor of eon.Hhb-nd'le 
importance bectmse. if humiiliiy is high, she 
jsroduet will cook nUher slasn thy, tbesa'l.y 
prolonging the drying periotl, But if huini' 
silty is loo low, e.spemily in tin* beginning i>f 
the drying proas*, ss, tlie surfuc.e (jf tije protiuei 
will dry TOO ipiiokly and {‘uust; what is com- 
monly know'!) as ‘ ease lmrdtming ’ which w!!! 
considerably prevent tin* evsiporalisju cd' snois- 
tim*. from the. inner portion <if the jsrodm-T., 
Relative hiimiditifxs at drying teinperat.ure.s for 
various fruits have been workeil imt in foreign 
countries. For in.stance, at the mid of the 
drying psniod in a tunnel deh yd rater, a tem- 
perature of lb5“F. and humidity of a to 10 jier 
rent for apples, Ibth’F. ami ItJ ]>er e('nt humi- 
dity for a]>rico1s, JbtrF. and 0 per cent imiui- 
flity for grujjes, lot/dh and 10 to 20 per ctoit 
Inunidily for pears and {t(*aehes arc considered 
desirahh*. Moistun* eonte.nt in the fruits 
dried iiitlu* uliove manner varies from bS to 2o 
jier cent. There i.s, however, no smdi informa- 
tion available, in the ca.se of dried vegetable.s. 
In the ca.se. of vegetables, the humidity factor 
may not be of so great an importance at the 
end of the drying proees.s as at- the beginning, 
since the vegetables have to be dried to al- 
most the ‘ bone-dry ’ stage and the percentage 
of moisture in dried vegetables is only about 
8 or even less. At the beginning of the drying 
proce,ss, however, humidity is essential 




f Vch, IL No. A 

..o>l i!hs can 

lb !'U i‘ c Itiimi- 

•’ • 'i'C cMcihed 

■nc'-i iUiii 

1 bamitci, Kclii- 

■ iny » ombiimtion 

;s‘ 0 i( •, .lit given 

' * I-'' Ijbjf'C! . 


ce>s W iUs-li .1 ..’fiOV f-^pccialiv 

with fftcoojcc to tile type ot' ;aw' material 
avail, jbli‘ in tb** ItnlicJi ’nutriicl, wm-I age due 
to peeling, tic* liietbod and lone sO blaiu'hiiig 
prior to dr} dig, yield »*} the «lu*‘d product 
I'rotu t'r<*.‘ddv picfcit’id tu ujfprepaM tI polidoes, 
cic, }*ri‘''r to tlBcrfS .iio* fhcvi* a-pect.s ol iiic 
problem it is dcsfs.dtie io a del. died procc- 
tlus'c for lltc tichydriii ion i»l |*of;iiloc«, 

1 I ft n>i‘ i>J t'll/f tfrftti I . IhstaU'H'S 

iluving while cjc.uny ties?} haw been fotimi 
by the anllHif'.-' lu be I be ln-.-i I'm)' drying us 
litey yield while •i3e4'-. i-ytut with 

it slightly V’cHhW •< ubmo d lle-h vodd slices til 
Vt'listw 4-ohuir, w iiieh n»< doub! are ;i wlmle 
some Idod. but are i;uhe? iiUat t rael i\'e in 
.•qjpeu ranee, tlieaf ^iuihinee ^htoiid. I heiv*- 
fore, be exeri*i.'-:ed in s.-let'iing the. .niitterial 
prior to tiiying, Fto* euiumereiul drying, 
htrgc-.sii'ed potato lubet'-i iiS'e tised as the 
dried sliee.s afi* then i»f fairly large .-iV.t* iiitd t hi* 
proptirl iiJSi t?f solid! joid broken piei‘e> in iht* 
iini,-'ht‘«l pvisduet is .sutuil (I’nbb' il), Fi>r 

hfime jtrodiis-hoij ev,.jj isvtu.ig i/,ed udiers 

wtjiiiii do, lbie»*> bidliu equal b>r ’ liew " ilild 
’old' pitlatot-s, il is .jthanlagt'ous to use rlu' 
‘old’ crop as this gives ftellei \ields of tie* 
ilried product tlnsii the ‘new ’ crop. 

Htai/e FI: Wtts/n'jui.- .Poiaio tubers are 
thoroughly wu.she<i in running wider or with 
a strong jet of water frojij ii tap to n'mitve dirt 
and other cKtraneous matter, 

Stage III ; Peeling and trinnhimj. — Wu.shed 
potatoes are jieeled for large-.scale jrrod action 
by a mechanical peeler, luit in the experimental 
lots dried in this laboraUny, ]H'i‘liTig and 
trimming was done by hand with a slnirp 
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rli.. pH‘l.-*r T.■v,tiv*>^ nipitlly awi- ^ *■*' 

vp.uaa!.!. a-ain-: tia- r<*uau -airia.as ti.u. 

. ' , 1 n - .M V Is.-avv ^pmv 

of Wider --vaiv th** |.e**i. la.* lunlnu 

is not V*TiVft , an.! a .-on-nlam**!*- bau*Mnm-- 
muej H nvvi><>,V'y A 5U... nn* ' ! * • 

or the above aini<*nl.‘ns lo aa\< a 

,.;n,aeisv .k ubunt :*>» ib. of pu1:H**eg**‘i' Hnn-e 
whieb was inMl**d in H seruisds. I Ise los^ in 

Hi,. |H.e]er was about IH perjamt audniinni- 

iniiisi' about 2 to j)»M* e-esit. 

Duo to presi'm Wiir eoutlitious it may tio ■ 
lu> possilile in import sueb a p*M.b>r, but know- 
ing its workiu- j.fimlp!es its a.-enbe*! aimve, 
a luiuiufaeturer with the Jtul ot .lU nytm't 
slumhl have no aihieuiiy in aesioumg : 
mechanism ot‘ tins type. 

Feelino bv hand is. no doubt a laboru. .. 
and slow method, but it luts one obvioms 
advantae.* in that the wastage is funsuh-rab y 
lower, being about lb per eent as against ob to 
30 per emit (including trimming) /n t n.i 
I'iise of the meehauieai p«“eier as giMU 

,S'mr/c IV : Slivimi.-’rhv prepaivd tnbeie 
are slh-ed aiu.ui ] in. tisiek in onhnary 
• fodder eu1t**v' type sheers which can be 
,se.t or mliusted T,*. cut slices of the desired 
lhi,.bii,,s. They may be pow(‘r-(i riven m 
haud-ibiven according in the output. 

In this Uiboratorv, a small liaud-woilo 1 
sheer (ifig. 3) was used. It eould shoe about 
2U(i 111. of tubers in an hour. This sheer was 
purchased from the U. B. A-t ^ome years back 

.i. Cammerdal Frnit a>ul Vr.jdabh 

t Messrs Audersou, Barngrover, AJ---, tn 
fcjtre.et. iisaii Francisco, (jalifornia, U, b. - . 


;ti a cod of iibouJ. Ks. 70. It is a very simple 
di’iicc iui*l t'.in be nnumfat'iured locally at a 
, ,.iih*!*'rabiv lower cost. In India, this sheer 
cm i..- !i.a<L from Messrs (hirdeuer Juices 
I'imliak ly-dipur. For larger outputs a num- 
ber of -uch slietu's can be used with advantage 
ur a simihiv type* of sheer of a larger sizi* can 
iic de-auiicd for working with {lower. 

.s'bo/c b; Blanrhliig (tml G///7b.nf/. A ege- 
iiiv generally heati'd in wM.ter or live 
<teani before canning as well as drying, and 
l]ii< rreatment is known as ' blanching ’. 
Uiamhing in water can he hed-ter regulated 
lium blanching in steam, although the soluble 
solids of cut and prepared vegetables are lost 
in nreater quantities in water than in steam. 

The potato .slices as ulitained iu Stage IV are 
put *lirect into water at 180=' to 2t2°F. or better 
still they ar*' put in thin layers in small baskets 
ami dipped in waiter at the above temperature. 
Thev are allowed to remain at this tempera- 
ture for 3 to 5 minutes and then removed. It 
as a. result of the immersion ol jiotatoes the 
tmnp.-'ratnre of the water falls lower than 
j,s(5'’F., tlien the blanching time has to be .some- 
what iimreaseil. If they are over-blanched, the 
dices are overoookmi and become mashy and 
)uvak during handling. If they are under. 
Idanched, the product becomes dark durmg 
drvimn For large-scale production, water 
IdancTung can be made continuous by the use 
of a conveyer belt of woven m^a imssmg 
through a closed tank ol water at IbO to 212 1 
the speed of the conveyer being regulated so 
as to allow each lot of slices to remain at the 
above temperature from 3 to .5 minutes, ihe 
slices after blanching are immediately iinmersed 
iu running cold water in a tank, till tliey are 

thoroughly cooled. _ 

}^iaqc 17: Drgim} or (lelvidM^^ 
viousiv numtioned, potato slices as obtained 
uude.r* Stage Y cannot be successfully dried 
the .mn a.s the quality of the. sun-dried product 
very poor ; so the blanolied slices are dried 
in a dehydrater. Tlie slices are on 

screen travs of im mesh at the rate ol 1 to 
2 !h. of slices per square foot of the screen 
tray. For hoine-scalc production they are 
dehydratoil in a homo drier at a tem- 
norature of IKF to 145°F. For commercial 
production various types of dehydrators are 
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used. One typ(! ef <-urnmervwI dehydiuf.er 
wliicli has been found to yivo ex'coUent r^'niihs 
in the U. S. A. is vliiyun,'ajuiiiat ic-aily repce^ented 
in Fig. 2, The dt^rails of th<f euw.srruetion of 
this dehydrnter cne inliy exj>l.aiii6d in the 
fliagranj and nee<l jiot be discussed here. It' 
has been estimated tliut a tunned dehydntter 
of the type given in Fig. 2, lb ft. in length, 
bh ft. wide and f,i ft. high, will be ubhi to in'coin- 
inodate four trolleys nith two stacks oi 2t) 
trays on eacdi trulh-y. i.e. IbO drying trays 
(2-| ft.x2i ft.). These truy.< will he able to 
hold alnuit lylOft lb. of prepared potsitoes in 
one (duirge. Jt i.s estimated tluit two or even 
three .sindi lots, can be dried m 24 hours, thus 
giving a capacity of about 3,{.W0 to 4;tKkl ib. 
of prepared ])otatoes per 2‘l lirs., yielding 
about 600'80fJ ib. of dried potatoes. 

Th(‘ deliydi'iiror of the dimensions tneiitioned 
above is being cuustriu'ted at the Fruit Frtc 
ducts Ijaboratories., Punjab Agricultural 
College, Lyallpur, and is pstiniat.«.‘.d to cost 
about Ks. With the iu.stallation of 

such a dehydrater it will be pos.silde to give an 
exact estimate of its outturn. For the other 
tunnel ty]je.s of eonaniercial dfdiydrutesr.s, ro- 
fereiu'e may be tnade to the bibliography given 
at the end of the article, 

Dediydrated |)Otai'.u .'ilice.s should be white 
or very light yellow in colour, translucent, 
hard and brittle : a]id while luokeii hetw-een 
the figure.s, the edges of the broken pieces 
should be sharp and tliut. y. 

Stage Vli : Pacl'uuj and storage. — Moi.sturc 
content in the dried ]jutato slices .should be 
below B-U per cent as is the case in practically 
all the dehydrated vegelabhis, since higher 
moisture, c(im(uU causes sjanlage during .stfu*- 
age. Moisture content may bo determined by 
weighing a given saiujde— -say about 10 gin. 
(well-ground) in a slmllow aluniinium or gla.ss 
dish and drying tln^ same in a vacuum ovon 
for about 12 hours at 70“0. and then calcu- 
lating the loss in weight. 

The- dried slices may be packed in paxaftlned 
paper cartons if required fo.r local and short- 
period sales, but when required for distant 
transport, they may be packed in tin oontain- 
ei’s of any desired capacity and soldered oa 
top. Friotion-top tins may also be used, as 
thboy are reasonably resistant to. moisture 


absorpiitui mid or*' iimxpcfidv • . lloublc- 
soamed safinaiy laO’- .ti'i’, *d ix'U'o, ibe best 
i'oiitainer5 for p,u knm. but flu-y .ire v»'tv cx- 

|,»ciis.i.vf*. . 

I.ff r«f«r ijf tthsi’trtiiifhMs 

In prcitrojii.i’y '•••>:. joI- . .d>* •‘vyi'iincmi-, it 
wa> observ* 4 fbai yicai.t -in. ■ having iiliitc' 
i'j’eaiiiv roionc, nu dryiaa. ve-idmi uhitc 
slh >.‘,r -—a V‘'ry a? ' r.iff H produft oi app<*,iriirc'«‘. 
Fotntoe,- V !tii ' !i a, •■iivh'.’y y-Fn^i, -coltuirtMl 
licsin yichlcd a yrliun foo imv u?id was un- 
attraeliv*' iu apiHMram Ummv the t mir,'.!* 
of the cxpcf'iiimnl ' o-poXed ii;.> above 

two types of poi'iio*'' .sv.iilabh* iti lh*‘ 

local ijtarVei. tmt ai tie-o* t-xyritiicnt., t»nly 
potatoes Willi wldt** coamy W'er** 

The c.\perinn'i4lat lop.-, |Tid!4*- !'< were dehy- 
drated in a liojne-diier .c- nnd-i ; 

(fi| Fcidcil, iwuh'd «ir bian* Ic'd, slieed and 
dehydrated ; *0; !’»od>'4. a'''-b‘4- --b.aM't :;ud 

dchydratt'd : o..) Fe* b-i, •b.'..4. ami 

ilelijuirated : \d) l*»'e|» 4. sliced blanched, 

sulphured 1‘o! 2 boiir-* (.it '*• 4*. }n-‘- ion of slices) 
and d.chydi.Ued. Tium i.i e;,i !4« bine na-'' 
varied from 2 lo |H ttuiii}!*'- in euch ruse. 
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As rciiard> vbe t•^m|>aru;i^ ** .p.niiity <4’ the 
.sidjihuri'il and snmsui'hui-ed . tin- biruier 

hud no doubt an iUtr.M-tiv.- aitp'-anutce, i*ut 

Oil rcsuakiiiu v..»- dei ujtl ,a' re.il charae- 
tcrisjic ■ rnuatit * lla^tCiii' .oei had a ji'Tidi.-U' 
chemic.li la^le .tnd eidnur itup-M'!>‘tl tti lb*' 
pro*lue!, Mo}'(ni\t*r, fliu'iuc ih*' .--ulpliuriiig 
proces-s. tin* snipiiUi'oiH arid bujiied i»y .solsi- 
tion of su}]iln5r dioxidi' (suiphu! funu's) rapidly 
dissolved tin*. /.Inc coating of ifo’ gaivauixed 
iron of the .'CremiH, imparting a ist<*talUc last** 
to tlm dried sliec-s, exposing {in* iron of the 
wire se.reens. Iron further caused the Iduek- 
ing of slices j.ty the reaction of iron .salts with 
the -slices. Un.suiphured -slices (potatoe.^ with 
vrhite flesh) yiekb.‘d a very whokcsonie and 
attraotivo ptroduct wliicli was free from these 
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1o<,t sufi, ifsH'liv, iirittlt* 5in<i yc'iknv. 
(hi till’ tftlnM' h;iii<i yiohloil a 

]>fuf}u«‘t t.if jJiU'k i-ulniir. 

Ill l.lu* huino. iH'Uinarv Itnilinjf or blaiiriiinj^ 
is tlora- hy piininp' fh*:* [u (‘paii'il vt.*m‘(iit.})io.s 
in tJiin. nni^lin i-loi!*. and ila'ii innuarsinff 
tJiani in hoilitiii watiT fta' flu* (l*>sir{Ml {lariod, 
iviiich varia.s uifli diilVronf kimis of vr^ui'tabias. 
In the tnisa of pojaloas, 1 1lls malluai <llfi n«it; 
arlilt'va t}«* dasirotl ohjaet of lilanaliintr, aook- 
in^r or lioiiino. Tha ,s!iat>s lying in tiie aanira 
of ilia bag ranjaifU'd nnaookar], wirh tha rasult, 
that a fair projiortion of liia siicas, wlian dria.U 
iatar, turiual Itlark. Propar blanaliing was, 
liowavar, aeaomjf!i>lia{I whan tha slicas, as 
sufii, ware put in a jiau containing boiling 
watar ami aliowml to rainaiu thara for thraa, 
to iiva miiiulas at a fafni>aratura of LStf' to 
liiil'P. 'I'lia siiciv'.. aflar ilr.iining tlia watar 
tiu’ongli a sifO’a, wara tlrif*! us bafora in a 
liojm'-dricr. 'flta junduct tlius dataiuad was 
of <‘X'<'a!lfnt quality in avcry raspact. 

Whnt the lablen she^w 

Finally scvan lots of potutoas wara obtiuucd 
tronx tha inurivat and dahydratod by the above 
mat-hod and tiia. data- thus (jolleatad ara given 
in Table I. Tiiesa data show the variations 
in the difterent- samples obtaiuetl at different 
dates from the market, the wastage dne to 
peeling, and the yield of the dried product. 

f ' ■ - : V , i =■„ > r-- 


1 Ita tabulated data is briidly summarized 
lielow : 

1. Then- is a good deal of variation in the? 
epiality, size, other aiitside- characters such as 
skill, sha]>«‘, etc. of the various lots dehy- 
dnited. 

2. Average wastage due to peeling and 
trimming otlim' nndesiratde, portions (exclud- 
iiig lot No. o which had very little peel owing to 
the potatoes Ixdng freshly dug froni the 
ground) is about 19 per cent. 

3. Adelds of dried slices per 100 Ib. of fresh 
potatoes in ‘ new’ potatoes and ‘ old ’ potatoes 
are : 

.Approxiijiatc wt. of dried ixotatocs 
iu lb. per 100 lb. of potatoes 

TJiiprepared (i.e. Prepared (i.e. 

origiiia! wt. as after peeling, 

re'ceived) ■ ete.) 

‘ .N Oil’ potatoes . IfrO — 17*5 18 10*0 

' Old* potatof-s . 17-0— 2-t’O 22-0—- 2<)‘(> 

' Old ’ p<jtatoes give comparatively higher 
yields than ‘ new ’ potatoes. This is so, 
because the ' new ’ crop, lieing fresh from the 
fields, contains a higher moisture content 
than the ‘ old ’ crop, which loses a good bit of 
tlie moisture during storage. 

■1. Time of drying in a home-drier at 140° bo 
l .t5°.F varied from 9*5 to 11 hours, the ‘ xiew ’ 
cro]) taking relatively longer for drying than 
tlie old crop. 

In all the seven lots given iu Table I, the 
dried slices assumed their normal shape, 
appearance and iiavour after soaking in water 
for 2-^1 liouns. 

hi order t,o get an idea of the specifuiations 
of dried potato slice.s, viz. tliickmxss of 
dried slices, pieces per lb., etc., results of 
tiiree- iofs are given iu Table II. Out of 
these, lot No. 3, in which large-sized pota- 
toes were used, was considerexl to yield 
a standard product. In tliis lot, there were 
210 pieces to the lb. of dried potatoes and the 
jiei’centage of broken and small jxieces was 
minimum, i.e. 7"9 per cent. The thickness 
of freshly cut silices should not bo more than 

iu,j otherwise, vfith thicker slices the product 
beepiues dirty yellow'-browu and is unat- 
tractive. 
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31^ : I'KiHA'S 

firtfitig of cutifijliotcoi')-!, ontons^ «'#r. 

]n Itlarci) KM 1, at tii.* in^fanra ui \h(> 
Df-partmom (iuflia), some pn-ljnihi.’ii v isv 
fornuitiuTi I'l'yardiim tlo; dcliydi’isiieiii of \ 
tables, cauliilownH, ortieius. aoo 

JK’i’S WtH (‘ollf'Ct e»l, '} lit* t)t 

vytmiaiiliv. \v;t' iilmo’t .it nn t-fiti v.JMi He' 
[vault that i)Jiv lot only iti’ tlu* t foo 

of OiU'll W.^vtuhlt* foultl b<* U'-Vsl lot ttJ'VHiU t'i 
;i luutiv-dj'ivr. The diO.'l Httis 
along v\'ilh tlu* data «tn })u5u1tH'.- (tofid tit > 
lot.s) an* given in Tabie 111, wiiicli givf> tin* 
treatment prior to drying, iemiieruiuie ut 
dryiiig, yields of dti'nl vegetal ilea per !t.Ht lit. lU 
unprepared (as reeeivetl from tin* market) ami 
prepared (after peeling, tvimming, eie.) vege- 
tables and the moisture content of the dried 
product. It is hoped that tlie^e preliiuiniuy 
results rvill serve u useful purpose. 'Wiih 
the installation of rlie fniit and wgt'iaide 
cleliydrater, as previously pointed out, it 
will be possible to coileet further useful 
informntion on the dehydruliou of these. \egi*- 
tablc;.s on a Ciiiumereitii scale. The U'iUai 
methods of deliydration of euiilitiower, earrots, 
peas and onions jts lrit*d in this iiiborat.oi v :iie 
very hriefly deseiihed below, 'f'he inelliod of 
blanching or eooking and dehydration in the 
case, of tho.se vegetables are tlie .same us for 
potatoes. 

Dryhiff of caulijlowers. — (luulitluwei* hejids are 
separated, w.ished and the Hower.s ’ iire Inoken 
apart and cut into halves or suiuller pieee.s as 
desired. They arc Idanehed for 2 to 4 minutes 
in boiling water (tender ‘ ilowers ’ will re<juire 
comparatively les.s time than tough ‘ ilowers 
rinsed in cold water and dehydrated ut a tem- 
perature of 135 to TKfF. 

Drifimj of carrots . — Carrots are thoroughly 
washed in running water, the [)eel and small 
rootlets (if any) are removed by lightly .scrimp- 
ing the carrots with a staiiiles.s steel knife, held 
perpendicularly in one hand. For large-scale 
production in foreign countries, a mechani- 
cal peeler as described for potatoes is used. 
Carrots arc then sliced to A in. to I in. 
thick slices in a slicer and blanched in. a 
boiling 2 per cent common .salt solution for 
2 to 4 minutes. The blanched carrots ' are 
then rinsed in cold water and dehydrated .at 
a temperature of 165 to ITS*"!. Caxrots can 


tAiiMiX'i? { \‘o|. If, Ho. 6 

-1 ii<d <d', ii'" * i'iff t hull titlu'r 

v> V* Jul.b-'’, 

fij - !> h'b ’ I ' «iVf‘ ,S JJUUdi 

bs'Her diU**! H ,i*i uyy uu.iuD* ifvas 

\\birb i»ic u- ui',''y < ‘-.r.-by I b , i! ■sriultmcy 

U} T‘!U.; ; i‘<'| r ■ !i'i Is .'Ji!-',' •il'Vlli*’', 

I' 's •; V ‘ i ' ' ii‘ ' • 'i' • li C m' by 

1 and 50 |r .! I, !',>, , 'C Fu* ^ lo* 

*'* ,t . *it tS ? 1 ti , [ * -i i’ *• 1 t j 

tiif Ova,-. ’I'b.' 5 .',,' 'Jinl riU'«‘d ill 

! ilild wanu) -prt.n! dir-.M;- iJrving 
ir.tyt^ .'[[ul th bydr;it*d .0 ll<» :u ltd F and 
di h’d liiS ; 2 v,'y * ;i . 

lifyihij p/ oHi-'O'. - ;•!*’•> iriniHU'M aiid / 

|H-vb‘4 by bund 4 “' bin (ni’>.'s‘ pc*! i-; rvamved) ' 
and th<*ii t of ini*) \'»uy t!isr» by tneaus of 

the .-'■Iseer iilu'traieii it} Fi*g. 'b riliees thicker 
than ith «.*f .in in> i* a*-- insb;.- ta i-aHf'-iiardeii 
durjj.g dryiciif. Siif*--! uiiiun- a!*' tlsau iiipiied 
in ( obi b pt-r ecfi! biin*’ r^alt Siiiatioii) 

tbr ubuut live [ninntt ;o)d <h-hydrated 

UN usual), pii'ibi.ibi', ,i; ,* temperature of; 

b»"> 'F.. but tbe t v'lispt'M! ;u*' HumM in no ea-ii 
e.Vi-ectI Ib' i'b .ir** 0*0 blanched like 

other v'ege{:i!.h'-. a- tlm^ -ti. f; f,i the drying 
tr.iyt' .tud are ?5u.sn raeri'i, e in app<'a.rasK!,e. 
A flip iu cMiti bsine redo*--, their tetfileney 
ttt d.ukeu durifjg drying .uai .•^iileuuptent 
alitrage. 

All tie.* Niuptie,- of dric'l veget.abie;-: ubiained 
by tile above me<}iod«. on re -oakiug a.-suiued, 
their normal appc.ir.rnce and on cooking 
behaved ahno.*'t like fre.-^h veg**tabJe.s. These 
vegetaldcs arc packed and .-itored just like 
driecl jtotutocs. 

tSun-tiryiiig of ai) the abe»ve vegetables was 
also given a triu! iant y*'***' but the pMducts 
were found to be rather dark in colour, uuat- 
Irueuve and fiafl a poor I’uitkifig (piality, and 
Ihey were fouiul to lu* f.-tr iiiteib)}' to tin*, dehy- 
drated proihict in evejy re.'peet, 

The atsthors wish to .u-kmavicilge the help 
rendered by 31. Mtdid. Isbaip Hetiior Ilesearch 
A.'^sistaut, iu coileet ing the expifrimentai data 
given in this article. 

* A pea-shf’Uer wiih a cspivity for kaiidiing about; 
120 ib, of pea pods j>or hour osiNt.s in tUc .Fruit lPro<luofc4S 
JUaboratory, Lyaiipur, and was purohasod through 
Messrs Mather k ’Pktt, Ltd., Calcutta., at a cost of 
Rb. 900 pre-war prioe. But its working has not been 
found endrdy satMaotory, 
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Dried seale.- ami 1 
roots reniovt'd. 
Sliredded 
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Onidij: 


il0—14ft W-2 5U-87."i 8*17 
(Average 
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I’otatoe.s (ilriet! 
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Table li 


Xute. — Y ield, of eonrse, will largely depend upon and show .sliglit variation, aecording io the duality of vegetaliios. 
Veget'ihleg under items 1 to 4 were driecl into in the season, 
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TRANSMISSION OF EINOERPEST 

R iNPFHFKHT k mv of tha oklasi 

aad wttr.*4f rutth* wiiiidi, in 

India. I'anst's anortnoK'v Itissca evwy 
yaitr. Iti'st'jut'li on tfit> untti** i4‘ ivansinisaion 
of tin-, disfiii-s* huH hann, luovaver, iiinittHlj and 
ha? ^iv«‘n no driinita noindjiaions. Is riutier- 
p«.‘Ht s]>i‘ead !)y biting insatts i Au exj,»eri- 
nstnit to iiiul out' to wlcit i'xtont tha disease is 
tninsinitted by flies nnder iield conditicms. 
using the fly Tahanm nrkntk, was eonducted 
at tjje [mperial Yeterinary Research Insti- 
tute, Mukteswar, by If, R. kajmr, M.R.(bY.!r5. 
It -was oiiservi'd that, if allowed a full feed of 
blood, these Hies rarely fer! agaiit in their 
lifiuime. R' look them flve to ten minutes to 
have a eumjdete feed. By disturbing the 
fly repeateiiiy during its feed, it could be made 
to feed on several uniinalH, iniril it was fully 
engorged. It \\as also observed that tiie 
actual feeding was evidently pai.ules.s to the 
animal, wiiich would mean that in field condi- 
tions the fly would enjoy a complete and un- 
disturbed fetal. 

Over 800 flies were, madi^ to feed first on 
an infected animal and then on a healthy bull 
susceptible to rinderpest, but the flies were 


r,u.A<]>’ to ir.'Ui.sinil the, disease, In a.nothor 
'•\pi-rih5ehf, how.'ver, only of flies, fed in a 
>i!!ui;ir v.MV nil uu iidccied and then on a 
’‘iisnbhy bull, produced the di.sea.se. The.so 
re->il5< -ueuest tluU, ordinarily the, flies do 
uiC trauMuit rinderpi'."'!. fa the field there 
b HmIc likelihood of riaderpe.st being trans- 
mirted tlirough tlicse flies as the, chances of au 
inrcrnijiti'd feed are remote. It was also 
tib.-erved Thai The rinderpest virus remained 
virulent in the }>ody of tlie flies for 30 hour.s 
and was iuaetive at 48 hours. 

:■:* 

Jj! , ■ 

JUTE RESEARCH 

I X the 'fechnolog'ical Re.s<.‘areh Labora- 
toiie.s of' tlte Indian Central Jute Com- 
mittee encouraging progress has heca 
made with the investigat.ion.s whicli have 
been undertaken. Te..st reports have been 
sent to the Committee’s Jute Specialist, Dacca, 
for all tlie Government Faria samples (1938 
crop) and all the ugricuitural .samples (1939 
crop) gi'owii by the Agricultural Ite.search 
Laboraf.ories and forwarded for spinning trials. 

A range of .sample,? of various qualities of 
eonuncrciai fibre (loose jute and export 
qualities) has ])een collected and spinning 
trials and yarn tests are in progress. Tlii,s 
work will .show how commercial grading links 
up with spinning quality, how export qualities 
dovetail in with loose ‘ jute ’ qualities and, if 
continued cfudi year, how the quality of the 
crop varies from season to season. 

Promising results have been obtained in the 
work of .seeking correlations between measur- 
u])h‘ characters of the fibre and spinning 
quality. 

A number of instruments neee.ssary in the 
work of measuring fibre characters have been 
designed and constructed. 

A full range of tests has now been completed 
on a large number of commercial yarns with 
the object of obtaining a scale against which 
to compare the results obtained in laboratory 
ex]>eriments. 
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Iii the c.lu'inhh’y <h‘piirii!h>itt lunm-isji?-; will \\uli w ,• ^ .Jii-liMl. , 

analyst's liavo ixn')! lu.id** vaiinu.'- ijifafi? i>’'- r\* .i;,,., 

of jute with thf main cim'ih of ’!''’> ot i“. a* wrt . . , 

tions iii'tweeti f‘ht'mi*-al r-uiofsosirion nial .-.pin- nontr^l • o- 
.aiiig qualitv, , . > ' 

As iniglit ho oloso ooriv-lais-iosw. 

])etwL‘eii s]>uiiiiiig {|H!iltt3' aial <’h>':ni?s*ai t-onw SI Ah | 0,Sf.S INDIA 

jiashioi! iit’i' utti. . h i'Mjtjt 'U'-ia's.-ii!;.* I ""Sk fj IL ^ , Js, , ■ - , -3,. . 

fo find, for I'XaiiipJf. iiiai viiriaiisio in h’r.''!s-i^h I I Ki-Th 1 !;Ji' 

and iiufiios. whii'l! aif* vciy’ inipnrl.inf a;.' v. \ ,, , p.p 

ingiird,-; ,spinnin<.; uiujiily, inuy tn-fsir wP^-fsa: nnnn'.vM t f, - y 



any v**!}* niurki'd < Inunar in al i sat.i*'*-!- ^h<' h 

linn. ( Vrtain lir<i;s<! lull.'.:, a ir MnYrr- liu a. 

tlialass jiossihle. sh**. (*h>;!'- ’it. 

A ('ortain aiiiouiu of uork has ];e«‘n undni'' fn n-iv' 

taken to see tlie (.iioiniral retting antifni uf \ ari- (alth u-de* T.o 

ons reagents un nterluuiiealK’ oxtraeled filnv. them a 

A rough ruli' gin'eming the eiHeucy uf tla' of iho dis-eo 

retting fietion of various (.iieniivals is lit'ooniing thning tin- < 

ap]>aren1. The hrsl satuiiies of fdo’e prepared iti oh,=<ei‘Ved Ds;, 

these Ireahnent" will he eotnjiaiefi with fihre wa.s Ibhli- t\ 

extraeted in liie usual y ;yv and if no out standing or propti^ ho 

saijieriorily ■•-- lor example as regards ntrength, dnig ealfed 

fineness or IVeetlota from spei'idm-ss - eau takfii rtf lie 

he distan'erefj in tin* eiMainealiy reitod iHjre it vnenl. 


\X'hal would you like to know? 


h tt It " 


eU’n rij tiilf > <).>( 

r» h'fd'n. -i I' 


< Jnsfiijandi'i/ shonhl he. niltlreamd to the Directors of 

■ ,< uird stales. This scrlion wUl be reserceil for replies 

a;--, iiad fl'i i hjortUiitin^i liUjiht hc (f ycncnil interest. 


Q. CUii iiiiy rt^iwier tell im where seed 
of the fodder phiiit I'utfza (Pm;mrm 
fimuberfiDuiu} can he liiicl in Iiuilii ?‘-'- 


A ; Furiiuo- 

i'.ilb’ >!!iin*'!i il 

i'Oiii ihf. kntl'jf 

vise* b.!-- CtUO*- 

f'lrJi! .\|! Ibflta 

!5 vSlllgh, 1’ uddt‘1' 

Speriiili.-t . Sir.'. 

1 , who ’vr;^ t : 

Rooted cuttings 

iU Tb<- /■•‘■f/-..'' S 

le pialit weic p. 

'■‘'-■Ui'ed ff-iifs! t.he 

Department o 

!' Auriciilt ur*‘. 

'I'okyo (.f.'ipiin) 

and w*'rt‘ phi!i! 

>‘d al fim ibuai 

dcii! Siib-.-;! ation, 

Mirsa, 111 Ib-D 

. He'S.,. >pr<m 

0“.l and furm.ni 

very laige liulk 

\ plair ' aiv iiig 

.US'' vines pivd'' 

U'cly. It." li.di 

its regur 

d- •.•s'?‘cu !uui[cJ‘, 

inaii quauli'-y 

viml qoaiify. h 

. biam studied. 

It has never !< 

eeji uoM'i-ved t' 

'» fbuv r liUfl ‘'.'t 

• ted here. )i 

i" ]»ro|»auMtcd 

ivoui i: -5 rnuit.'d. 

eUtlilU*-'. if 'ffi 

}|«i!; of which t 

an jfi' had from 

tliis Suli-vi.-it ?<* 

1 a; .-i ,i;“i i 

if'ed h- -tfO i' 

rtsN! diij.iUl, lull 

lids fiiilrd to 

gcDuiu.Ui' hci< 

. ^ 

‘o , ■ , 

Q i .Please 

. . !|S ^ 

tell me Iitnv 

I itiuiget rid 


of wlilte«-aots. I'liey destroy whatever 
plants I plant and do much damage 
besides*. "■ 

A: i .'-iipi'u- -• you u> urchard [slunta- 

tioii.-:. ly rl.cui'.’il ..n'eas .-iiuuld not he 

tor this |a5V|iu.<c‘. as the wlniro-ant 
tuuuhh* wiil always sofuius hi/taoioc of the 
old shrtih-;, root;-', and wochIv sui-staneea 

retnaiuinp; utixed wish :-oiL (r is {herefore 
t'ssoiitiid thiit heidre starsino plantuliori all 
sneli tuuterial sliordd ho. idioi'fniglsiy rotiiovcd 
hy cotiatuid plonydiitij^ a,itd ullier nseftn-s, 
Ifuwevoi', oven if ufior islaaialiun l-iie white- 
tint tfomhie ^(’rsisvs, the tise- of isaris gi-cen is 
eflV.eiivc. In iht; case, uf young plants the 
soil from nea.r their base skonid be removed to 
a depth of abotit diree incdies. After des- 
truying the runways by hand, a little quan- 
tity of purls green is blown in the vicinity so 

* See liiniAn Fakhuso, VuL II, JKo, 4, p, 198. 


5a;,d any runway liuka,ges with the parent 
iio-M', wliioli may bo fairly fa.r away from the 
poiiil of itrk-station, are also poisoned and 
'■■ous';M,|Ui‘nrly destroyed. The base of the plant 
sht.iiiid i)(‘. left exposed to the air lor some time. 

.Painting the, bark of trees with a mixture of 
H' weak solution of crude oil cimilsion and 
crude creosote in equal parts will keep off 
wliite-ants from atta.cking from outside. This 
mixture sliould not touch green and living 
tissues." 

If white-iiuts are found to work their way 
uj> inside the woody part of the trees, a small 
qua.niity of poison dust like paris green 
should bo Idown into their galleries blirough 
holies bored ar variuu.s heights above ground 
by means of an auger. The holes should 
iti'. subsequently plugged with paraffin wax. 

If 1h^^ above methods do not prove useful, 
breaking up the .soil near the tree and pouring 
a. sjnall quantity of carbon bisulphide on the 
eartli at a distance of al)Oiit; a foot from the 
trunk, tlioJi covering the liquid over with 
caj'thj will go a long wuiy to kill ivliite-ants. 
Carbon Idstilphide readily turns into gas which 
peneiraie.s into subterranean galleries and 
kills the pest; therein. Oa.rbon bisulphide 
is soiuew'hat dangerous to plant life and very 
largo doses siiould not bo used. Care should 
he taken in handling this volatile fluid, us 
it is highly inflammable. No Jlame should 
be lirought near it and the fumes should not 
be. inhaled as they .ire ]3oi3onou3. 

Some species of white-ants build mounds 
above ground. In their case tliere is no 
difficulty in locating tlioir ucsks. They can 
then he destroyed by breaking open the top 
of the mounds to expo.se the gtdleries and 
fumigating them with carbon bisulphide or 
even pouring ohea.p kerosene oil or boiling 
water into them and then closing the top 
with mud. 
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Q : Arc anls harmful U> lac crops f 

A t Ant.'? arc noi ^(‘ncr.illy Ifariisful o. I.i- 
crops its ia'licvcti hy the (‘u,oivH!»*r. ileni;,.', ; 
iSoni<5 species nudt»uhtCi!iy piek sit* i j.ie!- 
in^ luc ]arv!c arid tiic icai''--' ;*< tii* roi." ‘S 
their rcspiM'iivc swarminy is/id H'!- 
amount of ilaniuyc is (d n*‘;rM-.n*ce uop*-!-: ;!;■ 
On the oihcM' hand, ail i!Ut>, f'‘u<’r.dh -x. : c*' ; 
witli lac insects, are iist'fu! U' lh*-v >v!iiie. = 
the fences of the lac ius.'cf. ‘.‘.dh’d . 

which is sweet and sticky, and whe-a '•'la :ui -■ 
mixed with dust, in the, ah.-em-e. ef niin-. i- 
likely to block up the breathiny llIv.art^ and 
anal opening of the lac insect, atui fhtts 
death by suliocatioii. In additi'U!, seme !if 
them, especiuily the big black siut rauiwd 
Oamjiomtm compre.sam and the snut.ll red, tutt 
Soleno-psifi iimiuata, help flu; lac in.-eet liy 
feeding on the lurvte of. tlio enemy tn.cahs a-nd 
also picking up cncnucs front the M-ra]H'd h/t; 
in godowns. 


0, I want to start rearinj^ shoep on 
my land in Lyallimr district as a side 
show and I want the fulkyst infortnii- 
tion. I have seen wonderful sheep - 


ill lint as ihey cannot 

stiiiid the Piiniah cHmale I Hfioiild like 
to produce ;i ernss willi any local breed 
jf'»« recmiifitciid. 


? U 

- i i ! : S 

l.-'P F 

!» 

. .Mid •OMiiiil 

1 J.iddi <e 

*!;'• r<r* m'h* 

I.SiiV i 

e'|C 

*!,• n.j,. ioul 

other lld'» 



lu 

the 3-hinJab. 

I'tiey h,i\’e 

I'O OV» d I lo 

‘M.S'4 Ce- 

•; |i 

♦ he t he be'ST 

‘‘heep-df 

but they e 

Jitsih tt *■ 

'1a 5 

!<l t|je heafi *)f 

file phnn-u 

A < r^^e^ i 

ui't'd ?j 

epe 

of *lM‘i will, 

Iheieiorr', 

be fiOJre H 

^ef )ii. 


■h a t vpe 

kept l»_y ■ 

}|ee.}i.{)|e»‘di 

•5K in 

lU 

ia'ie!'. I he-'ie 

,ii'e cry oo 

ofl .'dieep dog!-' <tnd 

wil 

>' piobably do 

well tit your ♦ii’^lrict-, 

if g?V( 

CU 

a trial. Uu-' 

dosibteiUy inbet jiance 

pkiy.'j jt 

fo 

otsdnenl purl, 

iiuS the 1 hi 

1 ** 1 ' taefor vv 

bicii ji’ 

i.f k‘ 

■s an <-l{iejent 

,dieep“dog j 

^ proper irii 

dflillg. 

In 

Simth Africa 

ordinary d- 

tg" of bde! 

bpeip 

ftp 

e an* ti'itineil 

and U‘>'d a 

> -heep-dog- 
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POSTflRAPl’ATl'. <X)URSES ON ANIMAL AND POULTRY 

HUSBANDRY 


J I/, jit : ft'! If 


» i)M !‘,V TH.n Stafs? 

,f r! ■iff-'i'nt I'laJivujar anti New DeJhi. 


T IIK |4 h» s!u('l*Tit.s 

i’- tiO llf'A f’httH*' ttfj |(4rJ' Itl flic 
t'flitrjl ijr'* s!'!!!*'*', I Itii' fur a lunnhur 
of vcHF': ,uj ainiu.t! iiU'itur.'Hhiaf u ior 

V4*t pi'inai iaii** Ijii'* lj**l*l at .Miiktcswjir, 

ivliih* .'•iHiiliii' < i»ii jfult ui‘<’ ;hhI <luiry- 

liifva Im’*-’!! ia'M! .it t'l.i*' !?uu*‘j!a! Aariful' 
tlH'iil atpl IrHUcHai If.iiiV 'I'li ] is-'l i‘ lit 

ivt'l V,. h i':ou«>vcr, lu't'U hv-quaufly 
folt that in>1 j uft top uf \v.i»ias‘ Huupo iit (tHinial 
husimiulry fur Kjspuially Hulptit-pil situk'nis t-vas 
rpffuirpti, iitH! I iiplucd %vii< tmp ot tliu iv- 
conuupiulut ions paiulu by Or ^fcoruiuii Wright 
foliDvviiig his dt'jtnl at tun io itidia in 1 U*.Ul 
A h*»!jt iiv** yr'urs ago ijHifli * on'^idura.tintt wus 
givt'H to tin* rn't'psKiiy oj n\|iii!n{ing tin? jntst- 
griniitatp fnauhitig raihUtins itt utiitiial htisjian- 
rlrv atni ih' dcriditig hosv this t'fHihl hn thnn* in 
tin* ajtgrojHiuti* r«‘’'t*iin*h in^iitntns ttf FtuHu. 
■wil'hoiit inTtM'iVring isith rn.si'apph as thnir 
juo.si itiiportiiiit fmiP-tioi!. Miu'.-ii uarntul dis- 
PHHsion was }'n<‘{uir*‘<l at lip;ni<|Uiii’ti'*rs. tin* 
]n’<jvitn‘<‘s and status had l«) hn uonsullud, and 
for various i‘r'!)sf»u,s. smdi as lark f.»i jiroja*! 
staif atid fariiiTivs at I?.ai iiagar. It was not 
until a yvar Jigo tliat it i^a^ d(H*tdud to hring 
tliu plaits into oportstion, 

liarit’n’ ttf tH^mpfeled iutUt'HPS 

To this t'ud two tiusv fonr.^os havo hoot* 
starlet}, an Advaitiaai (’nttrst* in Aninnil Huh- 
hundry and ti Hput-ial Poultry Poursp. Tht'so 
am enl in*ly nnvr and tio intt ovoriapany oi t he 
[)rt*viously exist ing eoiu’sps. Tin* lirst ses.si<>n 
of eae.li of these courses has just ht'cn coneludeo 
so that the present nioment is a titting one to 
study iiniiresHions and to consider improve- 
ments in future courses. B’or particulars of 
the. syllabuses the reader may be reJerred to a 


P'reviuus is.siie of Indian Farming* though for 
i-onvctiit-ni-i' st few fat'ts are repeated here. 

.Siiiiient.-^ are .select (*d liy the Director of 
the imperial AVterinary Research Iimtitute 
and this is done on as wide a geograpliical 
iiasis as possible. For the Animal Husbandry 
<'our.se due regard is also given to the fact 
tlsut agrieulturist.s. veterinarians and dairy 
students shuuhl he chosen in nearly ecpial 
nundiers ; for the Poultry OoursC) with due 
regard to the claims of veterinarians who are 
sjieciallv iutere.sted in di.sease control and ol 
scieiiee and agrieiiilare graduates wlio.se 
main int(*rt*st i.s in the running of farms and 
improvement of poultry stocks in their own 
jirovinee or state. Tlie fee was fixed at 
Rs. 2<i ])‘'r menseni. 

AdiUiitceii Coitvse in Animttl ilHnlmiulrif 
This is op(*n to a limited number of 
select ed agriculture, veterinary and dairying 
graduates t usually about four from each 
profession can be taken each year. Mo.st of 
the.simlents taken during ihe first course were 
alreadv iu novernment employment but a few 
private stiideiit.s were, also ine.hide.d. 1 he. main 
ohjcet of the course is to provide for advisory 
wm'k im‘u with some common background of 
knowledge, .since it has been argued that men 
of this iy]>e would be of more value to the 
avt'rage stockowner in India in connection 
with the nunu‘r<)us prohlenus of animal well- 
i)eing with which he is faced than people 
whir more .sjmcialized knowledge. On the 
other hand, ev<*.ry endeavour would be made 
to avoid turning out men, who <‘an he described 
as ' iaeks-of-ail-trades h _ 

One of the. major difficulties to be faced was 
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the arrangonu^nt of IIh' tuition iB sBCii a vva\ 
that it might hu suitable for pos'-es'^- 

insT differing basic Iraining and drawn trt»in 
widely separati*d parts of tin' country. ithin 
the limited time available this diftienlty liad to 
be. .solved according to the discretion of indivi- 
dual leetin'ers. A eonrse in animal husbandry 
cannot be complete without a working kiurw- 
ledge of raising food and fodder eropis for 
cattle and an understanding of the ]!irin<'iples 
of mixed fanning, Sue.h a kuou ledge is 
iieces.snry for veterinarians and dairy students 
wliile to agriculturists it will be of the nature, 
of a revision (?our.se. 

The course eoinmeneed tlierefore with the 
agricultural part. The student.s a,ssemblefl 
at the. Agricultural Researcli In.stitute. at 
Karnal on 15 July 10-10, tran.sferct'd to the 
main Institute at Nmv Delhi on 15 October 
and to the imperial Veterinary Reseanh 
Institute, laitnagar, on 15 Novmnber. At 
the suggestion of the students themselves 
they proceeded to New Delhi on bo February 
1941 to attend the Ail-indiu Datlle Show, 
the daily lecturps [M' 0 (‘eeding u.s u.sual. Ar- 
rangements were also made f»>r a week (S 1u 15 
March) to be .spent at the Mnkte.swiir branch 
of the lni]>erial Veterinary Ueseareh Insii- 
lute, after which the class ilisperscd, 

IVorh €it Km'ual and IJvthi 

Karnal posse.sse.s one of the be.st. mixed and 
mechanized farms in India ami the time warn 
spent in considering general farming opera- 
tions, e.g. the cultivation ami use, of fodder 
crops, irrigation, manures and manuring, 
mixed farming rotations, silage-making, tin* 
use and economies of modern farm implements, 
control of labour uml the keeping of reeord.s. 
On all these subjei'ts lecture.s were given, as 
well as on general agriculture, soils ami cattle- 
breeding, There \va.s also pracliital work on 
the farm and the students were, asked to work 
out problem.^ (a) connected wdfcii cattle ami 
(6) with crops, and finally to di.seus.s their 
conclusion, s among thernseive.s. 

During the month at New' 1 )elhi the students* 
thoughts were directed more particularly 
towards dairy stock management, • using for 
illustration the fine herd of Bahiwals -maintain- 
ed there. In -this way such problems as the 


At 

Ai the hup* fliil \ ‘Hhayi l(e.'ear»’!i fusti' 
lute at izulfi.iu.il the ‘U... placed undel 
the rlusrgc of oio- ot ih-e yoiintii-r itca-urcl 
ollieers wfio.-e ibity ii v, io ujuimuiii IL'iisor 
bet wi’cii --t Uth’-ui'- uiid tlse I’afioUs ti'aehei’.s 
Tln.-i orcatii/Uii 0*1! w.o- }i*fpl>i,' !*• ail cime*‘rned 
and not Ir.e-t •*! li.e Aftte 

some pr*‘b.m;!!.{iy r>ui-i«>n;il trufuinu in ehe- 
liii-itrv, zottlogy, physiui**gy and 'lise 
trol, t!m ol;o-^ wa.- t.ilen uvt-r by tbs- various 
section-^, viz,, litos** of a! Products, 

Animal Nutrition and Pouiny Hc'-^earoli, while 
as sueutiom’d below eortain 'lUtside iceturers 
Were called in for sjauiai piH'po.-^cs. In the 
llioiogteul Produrtv SiM-iioji iHstrm-t ion was 
given in wlmt m.ay fm o.ilb-d ' .-(niinul hyuiime 
As many do'.}i.uriisu veterinary .-.indents know, 
fhi.s inelmie.s a wide variidy of subjects such 
as ■'iciee.tiois of f, if lie farm sstes cf>H.st nicl ion 
and mainicii.ine.e of building.s tor anim.ds ; 
.'clcetloii of cattle for tannU- plirpOflcj- ; lllC- 
giMicra! nmnauiMie-itS tif tanu -tt*ck ami the 
'special ciire that }.•>•; retpiired at i i-rt.'iiti period.s : 
flic ojemmUs oj' bfi'*‘dH'ii*. e.g. tlie oestntl 
cycii‘, .service, jtregnancy, parnuitiuH, the use 
of ariifici.d inscirtinai ion. .sterility: and farm 
sanitation. Work in the Anitnai Nutrition 
Section Wit.sin a .-’ensc mor** i hcorcticai, though 
iccturer.s were r*‘ijue>rcd aiway.s to keep 
prai'tieal ends in view. 'I'lie U-eiures were 
cunccined witii the |diy-iol*sgy of iHge.stion 
tiiid absorption: the const it sjesii of unitua! 
foutl.s, including a s'tiniy oj the vititmin.s 
and the purt.ienlui rob- of jnihctabi in nutrition : 
the balutn-ing of ralioti.s; the dietary require- 
menbs of auiunds in regard to growl ti, re]>ro- 
duetion, lactation, work and wool pruiittciioii ; 
and dlsordens ilae to badly bidam'cd or (bdicient 
diets. A.s an accotnpaniment to tlmse lecture.s, 
the .students engagml in ]irac.i ie.-il exerei.st'.s, 
viz. the more simple determinations of the 
analyti<*u{ ialioratory on such materials a.s 
milk, urine, Idootl .siwum, food .sub.stance.s, 
or they were slsown pmetie.ut demonstrations 
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uf ilm .sinif, hi IIh* Foiili.n'* ii»‘KHa,n‘li 8ot‘- 
rii'ii ?lii‘ .-.nnl'-iu- iit pjii ns,' instnn.- 

liuii jiivn’ii ti» lls*‘ Ponilry fia^s. in- 

si ru.fhon in i-iiinial yi'ih-nc-' i" uL-.i far ttif* 
prosoni t-arrii'il inn. in thn Seaiitm : 

»nioil'!iiian*ly in lln* aitanim o}‘ ,) sentioii uf 
.Aiiininl h«>jn*tit‘s tin' bad t»> l»(» iarpnlv 

tlifHtrfiieui, and iiiaiidy t-nulIntMi to oh.servji- 
iitiiiM wliiidi itiivn IjtfWi iKfub* <ju ihe subjaet 
iu uflmr Tim tvlnnievi-r 

possihln. Ii'icd fu -dnnv |ja\\ kinnui prinnijileR 
of !i*itnl5i‘s «HMild hn aj»|ili«Ml in tin* iiaprove- 
nn*ni' ssf in India. Lufkdiiu hus-k, ii 

ijiiist lif.‘ sjiid That- t!ih‘ inn-d for a nm|it?riy 
traijh-sl iaan-U'-iM lui.- in'i-n acut<‘!y iVlt 
ihnuiyiitiin thi'- courx'. 

The eaur.''!,' at Ivannauar vv.as ='>,iU(;ludetl hy 
ii!si'ni«‘rion in .-■nltji'css.. n.uneiy (a) the 

hretniion-. li'a'nays'niesjt and iiaprovemerit of 
.'lieep. (/>) t|tr‘ i.naiucf i'Mi and uradanjLS o‘‘ wool, 
iiides and .skins, vviih a,! lontioa iu^th to the 
faniniiji and tf.-fniuhtu'it-al a;-|K-!‘i.s of the sult- 
t, (j-) the d'dei't- Idimd in hidt*.- ajid .skins 
Kith jiunicuhij o !«'r*'n('c in damage eansed Im 
ami tit-ks, Tld.-- part of t he eour.se. 
is suppie-nienied bv pmeneal d»,-moiisl ratdous 
a? fiie siauidnw-r hi<?n,r- and. .li l^idl^ and skin 
tnerehauts'' yodown.-. as x\eU as uii ihe shearing 
oi sjji'ep ;ind RfadinR !»!' wool, 

8pei‘kd Pmdl’i'tf tUtmrse 
Tins ouuive L~. opieji lo . 1 . iinni>'d. iiuuiher ol' 
ajirit'uiiun-. \ eleriiiary and "tin-r ;fr:idua.1 e..s 
.spreially inlefV'..ted in jaaaf ry hu.shuudry. 
Of ieu .-ludeuis anrentiiny iln; jir.st. euur.se aix 
were vfierinarian.s amt ail ten witli one. e.x;(‘ep- 
tiun were already in Uoverinuent- .servu'*-. The 
nwiii i.ihjeet.s of the eourve arc: (fi.) to provide, 
veTerinary yraduale.s with more e.vperieneo 
in poultry diseast'.s a.n(l, pr;mtiea,l jsoultry 
management, so flint they be more lifted, 
for iidvtsory work in tlie, provinces; (b) in in- 
■stniri Oovernmeiit employceH in eha-rge of 
poult..ry [arms and exten.'siuii work .iu the 
tocliiiiqiie. of exjjerimental procedure aud the 
nuinagement uf fowd.s; and (e) to equip weil- 
(‘ducated yotmg men either for poiiitry farm- 
ing on scientific lines or for Govmrnrnenl; 
service as poultry speciali.sts. 

As in. the Animal Hushandiy Course, one 
of the major difficulties in tuition was to 


jn'ovidi’ a eour.se .suitable for evoiiy one, no 
matter how wide the differences in their 
priwdous basic training. Each lecturer and 
deniou.'strator tackled this fundamental prob- 
lem in hi.« own ikshion, and judging by the 
siieeess of the euiirse it would appear that 
rite \'arious people concerned drew a fairly 
liapey biiianee between the needs of the diffor- 
tmt types of .students. For in.stanc‘e, .some of 
the vcteriu.-uy graduates had already done 
a go(.‘d df-id of routine work in regard to disease 
im'<'siig;iti()U. hut usually they had little 
knowledge of the healthy bird, whereas the 
poultry hti'in manager type knew more about 
the healtliy bird and its maintenance but 
knew little about the fundamentals of disease* 
The students assembled afc the .Imperial 
Veteiiiiaiy Eesearch Institute, Slukteswar, on 
15 October 1940 and after a month’s training 
tliey were transferred to the Poultry Research 
Section at Izatnagar on 15 November and 
eonciuded their period of training there on 
15 .Mandi 1941, ■ 

hnp<n't{me.e of Foiiltry Sf loie 
On l.'iu.* inif ia.live. of the .students themselves 
most; of lliem iittendcd. the, iirst Poultry Show 
held in txmjuutdiou with the All-.[ndi.a Cattle 
Show al Ninv .Dcllii an,d there, saw selected 
Itirds of fiiiiny i.jr(M5ds. In fiiturti cuur.ses it is 
proposed to ineiudo the Poultry Show at 
.New Di'ilu as part of the normal curriouliim 
so tluit students can gtun first-hand experience 
iu jiulging find idso come in contact wdth 
poultry enthusiasts from all parts of India. 
tl.‘rt:iin .student s also vi.sited v'aiious prominent 
farms and iustitiitious during the Christmas 
vacation ainl in future courses it may be 
possible- to ine.or{)(.»rate au educational tour 
a.s part of the normal training. 

.At. ilukteswar the students received lectures 
on tin* anatomy and physiology of the fowl, 
diseases and their control, together with praoti- 
ca,l work on the anatomy of healthy birds, 
routine examination of diseased specimens 
including the preparation of cultures, smears 
and slides from diseased birds. They also had 
the- opportunity of coming into co,ataot with 
sjiecialists in many branches of research and 
their methods of tackling disease problems. 
The genetics lectures at laatnagar were ffi 
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KOHU* w<i.vs uujr»‘ viiluahlo lor t)i*‘ jjotjlfrv 
stu<lrti(s tlnaii tlio ataiii!;*! hirshaufiry 
for fho poultry studoiits saw a otmsiflfoaUlo 
amount oi‘ practioa! nuttfrial in I In- way oi 
Itrocds, t'rosv^t's and the idfoots of !»t4 

ogjr production ujid hody size. 

Tho ])Ouitrv m.'tnagcint'Ut. loctun^' i'uvtrcd 
practical hreeviing itifindiug the jadcftion and 
K\anageim''nt td hreoders, slrjrag** aioJ itu-uba 
tion of eggs, brooding, reuriug and uiunatio-- 
immt of laving stork. Prariiral work on tin* 
farm euiluNued incuhation, ) wooding, rearinu, 
■feeding and inanagenieut of different eias'^os. of 
stoek, euliing, judging, se.ving. wciglting and 
the keeping of the various terlinica} record^ 
•required on a well-run experimental plajit. 

Theoretical and jjraetieal instruction wu-i 
given in regard to egg quality lun! the factors 
uflVcting it, methc.als of storage and prepara.- 
tioji of egg products and the detection of egg 
fatilts by camlling. A course on jandtry 
nutrition embrmaMl a survey of the pltysioh^gy 
of digestion in fowls, i het.wet ical requirements 
for vHi'imis factor .sindt as proteins, vitujiiins 
and minerals and the practical ujtplic'atiou 
of these for various classes of stoc.k. Tiie 
students also participated in the. routine 
analysis of feeding sttdfs. 

Weekly debates 

A feature of tlu' eoiinst* at Jzatnagar, wiiich 
bus proved of considerable value, is the hold- 
ing of weekly debate (dasses. At each of 
these, a student dcvciojis a suhjcct selcetcd 
by himself or in euiijunetiou with the staff and 
is expected to answer (‘ritieisms rui>ed Ity his 
cuUeagues and by any members of the statf 
who are able to be pres(mt. At tliese classes 
the chair is taken hy the Director <tr in his 
ahseiice by a senior member <jf the staff. 
The, object is partly the dissetuination of 
knowledge but perhaps still more practice in 
the art of public speaking before a critical 
audience. 

At the Ali-ludia Cattle Show the students 
entered themsedves as two teams of four each 
for -‘the cattle-judging competition and one 
teani wars awarded the third prize. At. 
Mukteawar the class wa.s able to. examine the 
type of cultivation suitable for the hills and 
'also to look round the , laboratories of the 
Mukteswax Jnstitiite* ■ ■ . 


'•imfcii’ Hfju jj.t - (t j • ?u ! * f tf i| V ciHii- 

pfeted llo' ]- pr*'tjp(»,| 'svilh ;i eerti- 

tieale to 'ki?- 1 . 

Sitffyesfbtifs |«r |iiDfr<* 

Tt'ccfC p.'t’.i - t'O P and Imi- 

rh*‘J- i'> i 5 t 'o *K'' 5 tuiifncSida- 

liiUi.'.; 4io! alihouift tl*'-' t»it '‘tjr |ji«ei p,iri 
snd r»>niiaj Im v ; it 

no! j!iOpp>?i Ui ij.iK*' tie ‘MfUnving eom- 
nuun'S;:. 

PO *rie' ok V “I In- 1 rucl inji 

to ctudcfUf. ttSfli d}th'!.'.’!l ilfj’rd ions 

i'. sUC' 5,’j.i'V i,*' ! n ■ d Ui ,! etjt;- 

Crete and read^^ .-.sf I'-f.c i ory wn\'. \}/. I»v 
lioidiiig a few ehi'T'* - ''■*>pai-tT‘'-k- otr eae.b i^roup 
before file sfudcfsfy u'isefnblf' ic- a ■'■iieib* rluss, 
Th!i< for uon-.jgnrnb .. giving 

prelimiu.u') iic-5 ’u* tsou ju < r,,p produenon, 
mciuding pl.Ui: p* -i,'- -oel •feu- •oiO.nfh uniy 
have tf» fie arrauuctl : for agriculf urist*j, elasscH 
in which she e|t>m»ts*- tsf .nrouif phvsioiogy 
.suil bygjese' av ‘-xpounded usay -iimiiurly 
]ia%e to f>c Fsusher. tin' psognuusue, 

will ]>H*l>,d.!y jj.ive lit Iff H’t'ic.t in the iighl 
of cxpciient 'otbis* } he 1 inji alfo! f t’ij s o -oiue 

<»f the i-! HfOT** adequate, tin»bgdi'iib!i‘ 

overl.'ippitig !' a'.!i?th-d, ni'ire fueiUtic.s 

provldeii for |traets<‘al »Semou.-} rat ioji. 

fh) Tlic ph‘a fhaf -iu.iuld }(e i.iugist 

in great''?' di'-tai! i> one t*> be cojc-^islen'd by 
tl»e Dlrct'Ttu-. with slsio regarti to the neces- 
sity of .avoiding int'Tierefice with ri'-ear^.'ii 
activif ie.-i of the iji-iituie.". 

(c) siigg<‘',tiou ihiit properly aeeoHi[.uuHcd 
visit.-! tti MUiic of the tiiasss ceiOre', f.jf a.gnetd- 
t-itral aitd vetenuary iiefivity t-hould be (U'ga- 
niz<ai is one thiit will lun'’ in .be l■o^^i^ieI■ed in 
the light of i'Xpessse involved by mm-employcd 
students, Aiready it seettis tlott a week's 
visit to Mukte,^war nsjiV bee<mie a pej’nuau'.nt. 
had su e. 

(*/) A prcipissssi t-hat .■‘Sudciits fH?ns the 
Aniuutl Husbismlry and Ibmhrv lanirses siiight 
act si.s judges’ assi.stuuts at the All-tndia, 
Cnt-tk (and Ihnihry) Show is one ihat is worthy 
of examination by the Hh<?w (loninuftee, ami 
representations to this efterl may bo smt.ioi- 
■pated. 

(e) it is hoped that in time better library 
and museum facilities may bo made available*. 
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Mr M. B. Hagaraj Kao, B.So.(Ag.}, Private 
candidate from Mad ras. 


Indian Dairy Diploma holders 

Mr A. J. Lazaruti, I.D.D., Supervisor, lii- 
. charge Li¥osto<!k, Imperial Dairy Insti- 
tute, Bangalore. 

Mr Gian Chand, T.D.D,. Private candidate 
from New Delld. 

Mr Aiiand P. Gupta, I.D.])., Pri\'ate candidate 
from the. ITiiIted Provinces. 


Mr P. X. X.iudii, M. Md SniJ^'niitendeiit, 
i-riMo-t-nf r.iitjr- Farm, Uissai'. 

Mr Na.'ir Ahnaol. h.Ag., MarkeTing Ofiker, 
^ Jovvrnm'or. n| fjiflia. XX-w Delhi. 

.Mr 1 j. X. Sfiiil. Agri.5, Fntomoiogkai 

-Vs.-i-'ton’. , imp'^Tia] Veterinary Mesearch 
lii-'tii ui!\ Mnkfe.'.-war. 

Last Lot unT our 1 hanks are due to 

the fullnwinu .'-fiidenm attfuidt'd uml 

helj)ed luwanl- the Niii'f.T.....ni! (Uijeome ui' the 
fourse.v ; 


A. Ammal {ltr..,iiA\nuv L'ett nsn 

Vtf> r'isnify (umdunU's 

.Mr K, ILucaarmt iiri liiue CLM.\’.(L Assistant 
Sujieiint-'nde.Mi. t'iul Veterinary i)e~ 
p.ir:iii.-nt . and Aturitinahal Depart tuent, 
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SIND ^ 

By T. J. Mij?chakdaki, M'.Sc., Fm.I'K 
OJker-m-ckiri^t’t Afjrkultuml He^emeh Sifitkm. Sul-mHii 


A In'Eu prujcef, lUllqUt^ Of its KiHu IH *.<*H 'si 

India, has ]ust hs-i'U iuiSiutfHi by tin; thf* oiuaiu&O so!; or- -r.os.-. i :■ ‘‘i 

{bn'ai'nment' of through th**. Ba- tht; oia/ior t*. -.o;-; l.-.v, id-,, o'.' ,( 

pariment of Agrioidtui’e, Tlu; hioa ir? to riin tantimaroiai ’si.Oi- ‘.isr/; 
a laTin of 3 ,»KK) toddlOO acres on stviet cornnier* 
ciat liiips imJ Afrtv t» tlu> zomiiidai- to what C<>' 

extent farming pays. 'I'hc objects of this It is nii'hjnhi.'.ii-; ; nn ?!;;; th-- a-ro Oci \wH*n 
project- niav he stated as follows: the researtco •-tat -''d* i . .itfO' ''Hun- 

{«■) Demonstration of estate management nnes to he vide. To Mi.ier- i- i!crii;ip.- 
profitably on niodorn lines as reeoniiiiendefi tlte mo.si nopsei.in’ e.-n id re* iJcHari- 

by the Depiartnient of Agriculture. ment of \grie;;bni'<'. kv: -heui Bus-seil also 

(b) A system of eollective farming, consist* empliasi:-ie*i this in In'- w rd-a re-cn-.'vving 

iug of small unit lioldings on which persons, tiie woik of :!;•■ inqf nai I'tctHe’ii td Auricni- 

botli educated and unedueated, Cfvfiid receive tnral Itesfarch. '! fn- ’.tTvIi < .ivri<‘d >)ut. 

tnnning and be ultimately settled on land as at the rficea?'«'h .-mien: vid tav.- -..due uidy if 

peasant pro])riciors and huris respectively. the resuhs teurh ih>- eur v.'.Ui"-, Bus thi* 

(c) An adequate area for seed farms where cultivator *• ;-H w,.!- rla' world 

pure, seeds could be multiplieri for distribu* and iSiisd or India i-; e\- * pt a*:!, rh*' n»a'd 

tioii among other zemimbu’s ut rcasoiiabJc for th*‘. right i ep*- of fC',!|iaw.U!da ftt-i-ana- 
rates. patrticulady urgout in .^iud ihn- lo i ho fumia- 

.■ jai'iital change;- in ntoiljoil'- of agriculture, 

‘ NiiUoimlifning tiipivMtturn * resititing frurn I he oui,-! t urn ion ul tfse IJoyd 

The land has just been ampiired near Mirpur Bai-rage rarial .ooui -, 

Bakro, Karac'hi district, and the initial doveIu}>~ At ].‘resehi short-, arc ssuct isi 

ment of the area has begun. Both rice and in Bind, tty e hiob i-ihin - .tro m-s-h; ti* carry 
dry crops will he grown. The Government the. resuhs of iv-.i-.irci; vi sU.. .-ustiViiror. 

also propose to make this farm the centre of Tiiese ar<- : iJj auxiliasy i.t'm-, (g.i tlcn!i.*n-ira,- 

rural reconstruction wa>rk. A model village tion plot.s on cul'!i\,iS...s'-.‘ sands, .ind (hi agri- 
will be built for the haris and every assist- cultural farmer-' wet-k Icnuics, ciuenui 

aiice will bo given to them to lead a Imtter films, I'lc. 

and healthier life. 

This effort, which some newspapers have 

oven calk'll ‘ nationalixing agrimilturc will Those an- tlovi-rnnien! i.ii fn- cf Idi* in tWid 
no doubt 1)0 watched with sjH'cial interest, not Hcres, when- ajmori the Vviedc .ii-ca i,-, culti" 

only in Bind but throughout India, Ques- vatod liy hai-in tn\ ihe- /turn?’*' Gnv'i'rn 

tions have always been asked to what extent ^ucnl- iuncf inning ar, ihc /.etinndar. 'I’ln* farm 

the recointnendations of the Department of divided info holdings of dil aco-- each and 
Agriculture actually benefit the zemindar, holding is given to a hun who cultivates 

and can he, the zemindar, put into practice under the guidatic-e of the Deparftnenl of 
fully what the Department wants bitn , to do. Agriculture, i.e, he mlupts the re(a)mmenda- 

The state farm will give an answer to all such tions of the l>epartsnent regarding roiatioji of 

questions. ’ crops, intensity of cropping, n.se, of pure seed 

This commercial farm is a natural corollary 'Of improved varietif's, tn.ilturaf {ri'atmeiit. of 
to the propaganda w^hicK the Department of 

-AgAuIte have beett.oattying to tfc tot ^ ySKT ““ 
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Ilir aiw'l i'O f!ii, lotlsluiii irrigu- 

tioii wiiU'i: fu th*' lUurmv pr»ij«=(‘.t. 

Tip'” iiitia *,i4’ a»4 Jiioia>y rftio’ij ar*- fare- 

follv and totfinHi ijiti/rt'slarl. 

fsf Z's-tfijri'iar.' idrtiifi'; uri‘ nryarasjrd 
so ihaf !l»’>‘ siiij li*r i wiiat im- 
proved I’anium; no’asi;^. 
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Niiitws 




Sliuu-. aVf ‘ i.'.'nii/.s'tl a! iIh* iuue (a* ilni'hct'S nr 
lo.-ai I'air- u'm>n- lartje niniH!''r ('it' nilnvat urs, 
a-mintiurs aiul ihv utoiera! pultlu- ussombb*. 
At 1 iu‘>e slu'sw;-' rxiiihiiita!'. of sotnis utui im- 
plvitunits, i‘,splaHat,itj!L hy oieans nf {'liarts, of 
l!io of tin* Oopart fuenf of 

Atirii'ult ujf aiid I'iniTiia iihos with {tM-tnrcs -uri* 
arntnHt'ih Fuiilu-r. ihr pufdiciyv .sfa-iii.>ii of 
ilif idi'pal t Ufj-oi lYiiiif vilfapi- tt> viiluy**, 

f'Xplaiiiiii!/ laraf yatlo-rihys iutw io prow 
tM-ltr)' and lii'.slf I'icr rrops. and luf>k aff'-i; llit-ir 
< idliv. 

All tlit'Si' tuf! IkhI-: ol’ jsto|fa)ia.ti<tu liavc l«a*u 
very useful and i In* pauiera! stamhird oi’t-iiitiva- 
titvft is sti-adily ^uiug up. Zt-iniudui'S, howevei:, 
d{tuhtc<i tba vidm* ni‘ tin* w<U'k of tin*. Asfrieul- 
tumi Depiartineut, wlnvh, on a small 

scale, did not appear to them to he upplicahlo 
t'O big c.states. One big fartti lias been there- 
fore sanciicmed by the (loverntnent of Bind for 
this eonimercia} v^entore. 


Pure seed suppli^ 

No im],trnvemoiit In agricnltiu'e can be of 
pernianesit valne and no propaganda can have 
last ing elTeot unless the Department k able to 
supply and en.snre the continued supply of 
jfure .seed. The need for this was realized by 
the Deparinicmt and a .settled policy was 
inifiatiul for the purpose. In other countries 
the, work of multiplication and distribution of 
seed is done ly private firms and individuals 
such as seedsmen, nurserymen, etc., while 
here, these. es,sential services have to be rendered 
by the Agricultural Department. Tlie scheme 
of sf'ed nmltijdieation is based upon tlie unit 
system and consists in growing the seed of 
each variety in five stages : (1) seed patch.', 
i.e. prcjduce of selfed plants, (2) increa.se block, 
(o) field-.scnh* planting, (4) village groups, and 
(b) <ii, strict group.s. Each stage supplies seed, 
for the succeetling stage in the scheme. In 
the case of cotton, eacli unit ultimately aims 
id snjiplyiiig suilicient pure .seed of each iin- 
provefl variety for 25,000 acres of land and in 
the case of wlseat for 50,000 Jieres. Any 
number of units i‘iin be operated Jit a time as 
rf.fpiired. 

Thf* .seesl patch, i.e. the jiist .stage in the 
Sfltcme, is uiuler the Botanist to the Govern- 
ment, and it is .from here that the seed, is sent 
tti the Government auxiliary farms which 
form the ' increiise block ’ stage in the scheme. 
This sliige. is also controlled directly by the 
Botanist. During t.he third stage, the crop 
is grown ou rhe lauds of selected zemiudar.s, 
i.e. ' A ’ ehiss seed growers ; iu the. fourth stage, 
the sct'd is multiplied on lands of B ’ ela.ss 
si-ed growers, while the last stage is completed 
iu geucrul eultivatiou. Each stage is fed ly 
till* seed from the preceding stage. Thus a 
eoutiiiuoiis st.rcaiu of pure seed tiow.s every 
year in the distriei. 

In the ease of cotton, sjiCfdnl care. i,s taken 
to ensure the purity of seo<l. I'his is achieved 
by thoroughly roguing the crop till the first 
three stages are completed and also by ginning 
the produce of these stagtis in tlu.*. Government 
ginnery where strh'.t supervision is excercised* 
Even iii the fourtii stage, when the cr(3}) is with 
the ‘ -B ’ class growers, the roguing is done 
wherever necessary and a certificate issued. 
The produce is ginned' by the approved 
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,‘*,u-.<in }'• liiyls'vi 
ri|?irill, folilfsl, lilU' 
uriiui. Ii i 


gin-owiu'Ts wlio ari- iinnrr 
DejtartiiK'iit. Tht’. oliluiiicd i>r s^orkf'd in 
Hoaltui l>a»s iuid is sr»l<{ tit a sinaH itn'iHiHiti 
(W<*r tlip market ratt*. 

Contimums ftupp^U P*^*'*’ 

Wliilc tho j»ro(luatiun nf ]au’»' natai 
Kutiaftictorily acliit-vnl by tin* Uaftiirtnn-nt, 
it.- was? notici'd tliut uu ugfiuy was n‘t|njr»a! for 
tho piiTchasc of seod from girjwors 

aud stock for sale in ilio next so-ason. 

In the a1)sence of such an agtaicy, the registered 
seed growers wfo’e nnahle to retain the stock 
in their godowns and were uhiiged to sell their 
produce at tlie local juurket. The ttovern- 
ment have from time to time sanctioned large 
sums of money to purclmse llie seed, us long as 
there is no loss in the trunsactioii* 

In ortler to make tin* seerl reatlily ai'{'es-,iji|e 
to the cultivator, the Itepartnient have eslah- 
lished seed depots all over the province :ii tla* 
rate of two per tahika. Titus the etiltivator 
is assured of (‘Oiitinuous supply of purt* seisi, 
available near at hiiml anri at reuscnuibh* 
price. No serviei* is hetier uppreeialed by 
the cultivator than the sujtply <d‘ pure seed 
of improved varitdies. 


it'i 'tnuig •‘trutt. 
be liigiter i\i i.- 
of the CHtobiided 
iharafieis wid* h 
the eillt iv,df»r. 
o!i to inip!’u\.- n 


SiHfbemis 

X new eOJp ititt.sdaeed !*-i tfe- with 

the Lloyd ihirntue itiig.ifiotj '•.y'.fem i.s th»‘ 
>(»ybean. Ss^vetal itadetie-, oicained fnujt 
Ijtdia ;H»d abv,ud. We^* trtrd. The fiM'eigu 
v.trietieN weie geoer,»ll% -.■--ded and i'arly- 

njutitfinu, but ilte\- *nd n*'t 'd as 

they Were ept ih|,> f,t wlno- ant attack, 
while file siu.db -'eeded, li! '■ mat ut inu tyf»es 
did well. Tlie aplittium -owitrg period f<«r 
these WO' fiHUid tt* be front the end «tf dasu- 
ii> the beebiniue ttf dtdy and tie fiietsl ]»r»»til- 
itble ili-^iaiiee fur phtniitiv ftj teuiling ivjtes. 
u ft. bidareen the ruw,'» stiid ',1 tV. iu'l.weett the,, 
idtiiit-. dTie liil e-oia! loanu vadetse', mature 
iii to b imuirlis and give an .neraife yield 
of 10 md. (jf set‘d per at r*'. The traiiitig; 
varieties have beets l»vted bn bolder pitjthie- 
that and have befui fufttid b^ tdvt' pfiHKj 1b. of 
gretm foddiw, Jitkeji ubcuit tbrt'e niiiiniis after 
sowing, anti ulnutt !b. sT seed was obtaitsetl 
from ilii' .sectjjid grtovih. T’he int*et|]ati<tn, 
with bncfeiiai eiili tUi nev\ lamls whit'h 
iiuve m»t previmisl)' y.ruwn stjvl<»‘ans. tlid 
not slnnv jinv udviintage. T’itt* twt» varituit's 
found rnttst sut.’cessful were Mi? ■•bdm-ilat, 
a. smjilbset*fietl erect varh-tv. atnl a trailing 
variety, which is ii select iuti iVtnn it Ihssa 
variety. TIuh croj), though agrituiit iiraily a 
sueces.s, hatl to be given up as then' was no 
outlet for the prodiw-e. Soybean is exten- 
sively grown in Manchuria, diipan und t'hina 
and the grain is con.shlered to be \-ery nutri- 
tious. The- grain has not, luiw<»ver, found 
favour in India as the pulses j\re stated to ho 
; equally nutritious, . 
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Breeding 
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i'uun<! tu thrive undfr foiuli1i«nis pjaaviiiling iu 


!ii.e iauh*. ifinl ;j I.Arifti luimhoi; ui' animals of 
s iiM* hivtsls have hecu (list].if)ui(Hl. to tin* 
Hi‘opi.* m-iih as lirotHling' liulls auc! milking 
tew.s. Brooding bulls of Micse two brectis 
are statioiH'd at the , expoiinientai stations, 
manure depots, model jiancliayats, muniei- 
t'alities. ami the iuiportant rural reeonstruc- 
tmij e, -Jit res. liberal poliey is also followed 

m giving money gr;int:.s to private individuals 
or Io(‘;.d instiTution? for maintaining stud bulls 
approvi'd by tlie Agrieulturai Department for 
pnhlie u,st>. Thei'f. is also a sclieino for station- 
ing .'^tud fnills at a few selected veterinary 
hospitals. Thus quite a good number of de.sir- 
able stud bulls are maintained in different parts 
of rhf HViite, blit to acc.elei'iite the rate, of 
improvmiieiit. we want much larger numbers. 
The euw ,-5 over tlivee years of age arc 75.h98 in 
tuunber ifiid at the rate of one bull for GO cows 
w«‘ watit over I. 52 UO good breeding bidls. 

The Veterinary Department i.s also doing 
good work in ejitnddng the* .spread of contagious 
diseases and in tlio troattuent and care of 
jinimais. With the recent reorganization of 
the Department, the number of veterinary 
hospitals was raised from 9 to 10, and eight new 
dispensaries were also opened. The number 
of ca.se.s treated during last year at these m.sti- 
tutions was 36,212, A vigorous campaign is 
also conducted for tlie castration of animals 
unfit for breeding purposes and the number 
of (*astra.tion.s couducted by the Department 
fhiring the last year wuis a.s high as 2,156, 
Tills [laves the way for the elimination of 
iargm numbers of undesirable animals that 
would otherwise become future sires. 



ANAMALLAI HILLS ANNUAL CATTLE SHOW 


T he ninth show was helcl on 14 Decem- 
ber in good weather and a keenly in- 
terested crow'd followed the Judging. 
The chief judge wuis the Fattagar of Palaya- 
kottai, famed throughout India as a breeder 


of Kangayama, and he wtis ably .seconded by 
Air Sinna. Goimder of Kottur, Poilachi, and 
Air Ponnayya, District Veterinary Officer, 
Coimbatore. 

The purpose behind the show is to increase 
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INIHAH FARMIWS 
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the milk supply in ihe Anuinallai ili-in--! <‘i; 
a restricted graziiri; area. A.-^ I hr .nr h ' - 

iu these Iiilis own ahoni 95 per !•* 
3,000 head of «“attle, iiu iner. .i.-eil -e! 

milk would he of great henefi!. iii ih-er -ji* t.;r 
and incidentally, to their prwdo'P';. ^ ",;r ,•.>< 
the planters in the dhlrh-t rea 
formed the Anamailii lllils s'.sr;*' 
with this objet-t in view. A liohiy w;, 
of breeding to pure.-bred Sindlii u; sV- 

beat milch strain obiainabie, ari-’i iu tie ,~::'e,v 
the result of such a policy was anudy diaa-a,- 
trated in the young .^indhi-gocled '‘l.-iv..'.. 
which sliowed good nrondse. The pr. eut i 
prize was awarded to a auusng bull 
locally against a strong entry of iiaVive feTu': 
(Plate 94). 
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A nice young lieifer — Sindhi-graded 







Imported Sindhi bull at the Anamaliai Cattle show 
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SOYBEAN PIONEER* 

; By Don ■WHAETOii\ 


* As condeinjed ia The Beader*^ Diged from Forbes. 
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r>j r.i2'I, ollu-r j(nir(‘r:s.ir.s v\t‘rr 
ami Ulhiois .<oyI)s’J-in sunvajio 1*'^ t hut's tlu«1 
of 1921 . fStahn' anti thf* ot h(>r croshfrs jrrafiual- 
ly ])ei'sua(led jiia!i»fa«-iuu;r.s ttf livohatwk iWti 
to UK' K)yhea]i jut-u] in llu'i’* lorinnln;-;. Tin.' 
oil was tiisoovc-n'tl to in' it.»r ntakiitu 

olconiitrgaiini* atul .stiiul Hnon tls^ 

domt’stit; prutiiictioTi had mtl only rcplas-t'd 
imjiurtiS hut laui grown ttr a xuiuntc far ift 
exees-t of our ftnuuT total t-oiiMi runt ion. 

Uses still art.' hruath'iung. Tin- KtyhotiU 
is remarkably ^•er^utik* Ijt'f'ause essfutiully 
it. is 40 per eent highly digt'stlblo pioioin ami 
20 percent fat, whioh cruslivs out h.> oil. tif 
the oil prodiieed, >S5 per cent now goes into 
human food products, the rest, into paints, 
lacquers and soap.s. About 9D per cent of the 
meal goes into livestock feed. New products 
ranging from cocktail (‘rackers to |>histic 
articles, s\uib as tlie knobs and buttons Henry 
Ford makes for liivH cans, appear constfintly, 
but the bulk <if the crop is used for food, feed 
and paint. 

There is no sign that the .kjvI lean's pot on- 
tial market in the hhiited is near satura- 

tion. Tlic government estimates u IT per 
cent acreage iucreast: this year, which raeuus. a 
KK), 000, 000 bu.sliol Iiarvest. liven without 
new uses, Staley believes present markets can 
absorli 100,000,000 to 200,000,{KX) hmshels 
annually. 

In any event, soyUeams will probably be 
one agricultural crop without a surplus fur 
some time to come. When Staley 03 )ened his 
mill he bought h)eun.s by the wagonluatl ; m 
00 days last fail, live raiiroad.s brought 
cars of beaus to the four jn'oeessors in Decat ur 
which lias become the soybean eapitui of 
America, Btaiey, now IS and the largest 
processor in the industry, could not get- enough 
beans to make all the meal and oil ho could sell. 

Science and salesmanship have developed 
in oux midwestern states an American soybean 
belt comparable to the one in Manciiuxia which 
Japan took with arms, and the chief credit 
goes to Eugene Staley. But almost the only 
public recognition he has had is an honorary 
degree from a North Carolina college a dozen 
miles from the garden in which a boy who 
hated farming grew soybeans two-thirds of a 
century ago. 
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THK CARE OF ID IJ.s 

I F properly curcrl b>i. buic- iiiav Im'- lo'pt 
in f^i.=!U'icf' ovi'f a mii'h bufiiT pj'riod lli/iu 
is gcncfiillv Ihc fsEt t'dcrs should 


•«* js gcncfully 1 he 
br> kept in use a- huv.,: a- 
Thf only true na'sem;-. 
t'lualifv of lidDioim! 


vai'H’ !' t uc 

.1. Ib'Phaih 


Buperim nulcnt, itnusinem Ihsps'iMiit'rjat Bia- 


tioii, .\b‘llf»rt. Ba.'k, Is 


•1 Ht-. f.sfim’r'^ 


iiiel brt’i'ds’js wtadd be vah itdvi-fd to st'oere 
proven breed*'!"'' d' pt*>'ibh'. Its ■-o il in 

frcfpu'tilly pH'-sible iriob' wsih a mdubbonr 
‘he outlay 

ll ^hotihl be Uibi-O'd fh.it JH> bull cats lie 
.Iruhleii, and rejiKutablc preeHidhui'*' rlttm!!! be 
exe.reiK-d in order fri avoid injury. Me aliotild 
bo kepi in g*.Hid coudif'em, not toti Ihiu 

and not ton I'al, and rca>on,iblc eXetci'-c is 
uecefiisary. If kept in u barn Very niucit, the 
feci of iiuy bciisi \mI 1 'iro* lung af the toe-u 
aiiil the sole.'-' 'iCll not be worn down mdur* 
ally. WhcJi tlfi^ bapperi.- huiicne;'.*' re^^^l1^. 
It i.-i tint ejutugh to eiji off the eud> of the hmd, 
but. the foot nhouid be Idle*! and the lutitom 
pared down. Neglvet uf ih,e feet 1ms rufued 
many bulk- i^rrss noh-, I hr pad- 

■ment of Affrkndturi’, ihtinda 


FERTILITY OF TOBACCO SOILS 
^ A LHAIK is a.-i at rung as its wt;akcst 


A chaif 

link " ; so ifs a tobacco soil productive 
only in relation to its many parts and 
the protection which may he given by the 
tobacco grower to conservts those parts by 
sound farming practices, states K. J. Hasiam, 
Dominion Experimental Station, Harrow, 
Ontario. 
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y. If jiMt otily fiiriji.dpts 

for i!ii|M)rtrtnt pliuit 
{‘siiJi for iifioinny niilli- 
ivlas'li iir»‘ lioiioiifiisl to 


rtP I'toYPi- rivsjM, omp roddues, aurl 
oara',.! i'd ui.iOii;-' ■•ifyi'ly uo-:tnii‘ iVii'ni--r tu 
tiii’ ;»oi}. Thtt'-o 'ire ;-oiir*'-‘s of liiiinns that 
ill iis‘5-|}iny iip I ht* iVnility and vitality 

isf lohiH'I'O LilluH'iitOiy iCSt<! liilVO 

’!,;o ?].<= loaioriiy n[ loltacc-o '-ajils 
art* iu'-urh'-i.'’;! tv iii.tinf.-d with tlio.se niint'niLs 
ftuuid ro h-" iosiifnarir. in lih’ ‘ivowth ui‘ pliiius. 
f-iii ! iiiil.u ly ts!?'o<‘fo. Tlir-i‘ !<!\v mineral h'veLs 
.O’!' al'O- We. .3, iisil;:-- in ’Jn- pofi-nna! eiiuiu of 
I'f.nim ! ii ii V .np! m-iy hs' r<*:nlily ucteclod in 
tip' Stilt.!, ('o i ntp iimi-'!' tiidd fomlitiiHi am! in 
I'lm {‘!ij'»'‘d miii, 

T!m‘ f'-oiii,-, .tt i'SStffiim'isi:' .'itmhji'-ted hv tin* 
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SOIL DEVELOPMENT 


T IIK '^oil Ikis omii formed Shmngh the 
inliimm-c of mitny factors niid many 
clnuiyp-s !f.r(‘ still tukijig pliicc in if. 
Tim climate, th-! original vtigetafion on tlm 
hiiid. Iht* miiurc of tin' geological materhil 
fsami wliit'h tin? soil lias formt'd, drainage, 
the length of time, that a soil has been subieetod 
to it.s present eondstitins and the modifying 
treatnient.s brought about liy man are some 
of the more important factor.^ tluit govern the 
development and produtdivity of the soil. 


These factors are duly eonsidered lyv the soil 
siirviy.'j eondueted liy the Dominion Experi- 
nnaital F.arms .''^eiadiie iti cooperation with the 
jiroviitees. say.s P. {,f Ktobbe, Field Husbandry 
Division, t.lent.ral Mxperlmentid Farm, Oitaw;i, 

Dlimate and Vf'getntion hirgely' control the 
h'iii'himf, ficidiry a.nd the organh'. matter of 
rtn* .Soil, ijeacliing and acidity increa.se with 
hiiiaidity, ;uv* h'ss pronounced on gras.siand 
rlian itmler tu’ce cn\’er and vary with the 
' ti fferimt t rc'c speci(>s. On gra.ssland tiie organic 
m:itter is well decompjosed and di.strihiited 
rlu’ough the soil, while under forest- it tends 
to aecuinulate at the surface. 

Tlie chemical make-up of the geological 
jpuvnt material of the soil, it,s ease of weather- 
ing and tlie wity it has been deposited all have 
a hearing on .soil fertility! Sumo soil materials 
h*ae.h mort? readily tlian other.s, while some are 
deficient in certain plant food elements which 
arc* al3imdant in others. 

Poor dniinage often causes niifavoiiralde. 
phy,sic;il and chemical ehauge.s in the soil and 
inhibits tin* activity of soil miero-orgaui.sins 
wliicli are closely connected with .soil h'rtility. 
Hoil fornnition is <1 slow jn'oeess and the le-ngtli 
of rime tint it has fio.en subjected to the 
iniliienfe. of Du! ^’arious factors is closely related 
t(t the stage of development of the soil. The 
iiiitural fertility of the soil may' ht! greatly 
distnrlsed by farming methods ; a fertile soil 
may be exiiau.sted i'uid a poor soil built u]), 
depending on the management practices used. 
Pirns note, Doiiiinion Department of dgrioul- 
tmr, Canada 


HOUSEPIOLD FLY 

T .RE common housefly is notorious for the 
part it play!s in spreading dangerous 
diseases, such as typhoid, infantile, 
fliarrhoea, tuberculosis, cholera, and dysentery. 
Tr is a menace to health because it breeds in 
fdth and may pass directly to foodstuffs. 
Particles of decaying organic matter, bacteria, 
or other living organisms cling to its hairy 
legs and body and sticky feet and mouth 
part.s. It is computed that one fly may carry 
as many as 1,000,000 germs, and that the female 
housefly may become a great grandmother in 
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HoHsefliVs arf' ftarta^ularly ihuint' 

mirm weatJier frorji t.o fali, 

they are moi^t nuineroiiM, The ineet iv?* 
method of coiitrollitiu them eoiHisrH in elimni i- 
liiift or ivdneintf their lo'et'duijt jdof'f.'N ])y jtni- 
perlv" treating or (liHjMtsioi.'' of ioaurtre tuel 
garbage. In the, eiiie's. garb.jee fs an iHijhirf ain. 
factor in ily pioihicfion. ritntro! ijiea'>Uiv.‘.i to 
he fully cffeeiivt* shonhi In' organixed cm a 
eoiumijiiity hu.X, Ifecause one n^'ahvTeti gjjr- 
hage dump or manure hea}) juay infest, a whole 
iieigldmurhooil. ( Vdieef iona of imumre shfculd 
be removed from city sialdt*^? and dispctsiod of 
oat least, twice w’ot?kly. 

In rural vsections, wiiere praelicable, the 
manure should he. removed daily and spread 
thinly on field.s where, the ilryijeg cdTia't of sun 
and wind will prevent breeding, Ati alteniato 
method consists of taking advantage of hemfc 
produced by ferinetitation when manure is 
placed in lightly packisl piles. Tht> heat pro- 
duced l)y fermentation destnys td! ily ouus, 
larvae, and pupae, except, ptuhups those, e!o-<> 
to the Kurfuee of the {oj> layer. The applie.i- 
tion with a wittering ean or sja'ayer of a s.oiu- 
tion of borax eoii.'-^i.sj.inu of (hu* pound of lauitv 
to six gulloUvS td Wilier will destroy anv ilv 
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New Books and Reviews 



The ViroK : Life’s Kiieoiy 

Hi }\) 'H ^1. ''MMlt. ifniniiLit* : Ai 


e'.il \\f}l 
ft I iviviha,* f 
.iroU'-'i-! 


ij ili(‘ ii.tiiiTf «ti 

!t ..1 la li.-ya-M'} . St.i aityv's 
,1 ai'fi-'sa i»! lu.’h !aui(‘ctsi;u 


i' iv*’r\ < 

weight 

Ji>l!«t\\v4 Lv flu* vVMfk of IliWili'U aial Pints 
\vla‘ /huwod ill. it fla* vini.H |nntt'iii to 

U ri.i'*,-' (it Utjf'a *1 j -r*)* iliiri 

^ dealt- a Iteavy Lknv j<i ila* Yitali'tit? itieary 
J-!1-Vf!shcta-, .} 'joji. 'knd r.t \v«»vk on auiiua.l 
vinix""' };■ i-L'll no? fuilv in iiot'or*! 'whU tliSK vImw. 
lii tisi--. hfi'P Mr iv-His'-ili Smith, '^^ho U alrtnuly 
well kfiouu i’or hi- two l.ooK- plani vh•nw‘^i,^ 

)'(' V i<’Vt H lit*' {M'*‘ fOl -if lit e nf Hlj!‘ li fOHV (Otliijl'; ol 

this iu.ititn: nhj.-M and 1«) he 

ijH'Hni'd t'< tin* tlait the vivn.s is tioii* 

liviisu atnl yei fnose,->e^ tlio power of mnhi" 
plica! ioii, u cfjarae! eristic ot life. 

Tim hook i? divide! into two partH. ^Tho 
first part deals with lim ua-tnrt> oi tint virus , 
the ilisc.overv t'?i 'viruses, how they aie stndie! 
an! wliat is their uatiirm Part 11 discusses 


tin!' toi'lliot.ls C»f !?( 


Vctii'ut, iim rclutiouship 


hi‘1wceu Tiruscs an! their iiised vectors and 
the iH-iion of the virus on the host eeils. in 


tliis aecliiui a!'(‘ 


al'O deseritfed soum of the. 


disciO'e-j oS' nu!!) and dnuiestit^aliMl aniiiiahs, 
of hlr.P, h!u insects, plant.s an! bacteria, 
liius pni'travin'4 the cs’~’euu;d ^tiuilaril}^ exist- 
iup iidweeti aninwl and plant virii-s (ii.si-a.se.s. 
Tin' s'xtion elo.M-s whh a chajtler on die 
met hods of prevent .ion and control ot virus 
diseaseB. 

The book is written in a clear, forceful style 
a'nd is a eonopendium of much valuable infoi ina- 
tion about viruses. It will be weiconaed bj 
iioth the general reader and the 


Farm Animals ; Their Breeding, Growth 
and fnlientance 

' rh'UN' llAMMONn, M.A., O.Ho. (Towa), 
I Edward Arnold & Oo., London, 
I'du, pp. ttiU, ftps. Il-i. M.s.) 


T llK honk is of great value to the j)rac- 
thal Invt'd.'r and also to ilu' siudout. 
'flu- writer goes into tlie process ot 
re]>roilue1i((n of ail tann animals and poultry. 
Tlie met hod of urtitieial insemination is fully 
described. Part II of tlie book goes into 
geiiefie:- in r.'latiou to t.lu; practical ])roblems 
of hri'eding i'ai-m animals and the writer agrees 
lhai while the hu.sic }»rinoip!es and theories 
underlying holh ]dant and animal breeding 
are slie same, their practical application to 
jiiauts and animals is very ditforent and ho 
states his reasons. The cha])ter on Meudeliau 
appiieation contains a lot of very interesting 
and important points which the practical 
breeder shouhl study e.and‘ully. Genetic 
research has shown that it is ‘ how the. animal 
breeds rather than how it. looks, or how it 
|H'oduees ’ which is the important thing, and so 
i-\w. ‘ progeny test ’ has been evolved, whereby 
the genetic value of the animal in question is 
nieasure.d by the production records of its 
oiVspring. Tins is important In such products 
us milk and eggs, ■which tlic male does not 
]n’oducc himself but only transmits the oapa- 
iiililics of jircducing to his female offspring. 
Grading up, in-breeding, organized cross- 
]>reeding, directive breeding, herd and flock 
liook.s an' discii.ssed. 


'fhc writer states that the showvard has 
playi'id a large ])art in moulding breed, s of 
farm animals in Great Britain an! he discusses 
special prolilcms in breeding for produc- 
tion. 
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Rural Uplift in Baroda 

By Bujkai.al H. K‘d'v^{, {5..U (.jv.ni.jh 
from the anllior :)? Soy.iji 
IfMO, ]>[). "a. N Ap.i. 

M hliJL Uplift hi Ikmh, wiitrs-n i-H 

puMi.'liAtl hy Mr IL Korr 

(li'jiB in ;ui rifoi f i\«‘ ittar'.'K'f v/^.h ; 

slt'jts liikon in U-avinii t’k>iy ' 

lead to giTieral inipotvemem. The dana 
is 'Oji-tu-dato and expre^'-i-s in .i very re.hhfS,' 
inaBuor wluil is heina difne hy diilVreui ih-v* fi, 
moTit: departments ill ruraf ujtliB, IB. t*. \ 




Mass Uplift, Rural and Urhan 
By Bhikalal B, Kai’asi, B.A, 
from the, autJior at Savaji Uaiii, jlrr.uu. 
Anglo-Gujaraii Bulletin.^ it and H*, 

910, ])]). Tl, tis and Otl. -S A,-. >-,udi). 

M jUSaS Upfiff, writfeiii and pnlili.diod !*v 
Mr Bhikalal B. K apasi, ii :* piMnidjea] 
Imlltnin, prhdt-d in Knglislidiniarati. 
doiding with tho v.'irions pruldotn’^ r<iia'!‘j'ja‘d 
with rural rroonstnn*iion. it .’'Un in*iiid‘’,s 
slmrt articles <m oi-onmnii' questions and hi' 
.siiranot' proltlems. d'he prudiietiun i^ ass'K '.tt 


iOf»R 


ntt!'0<r'. '>1 

oti.iptM 'in 
Khoiild tinn 


From AU Quarlers 


^■A,RNllA^I norsi; laboratory 

O WINf. ’n til,- .Ufliriihy H*‘ roiMluiitiHg 
»>i. tio' t'ojyroi of iiisect. 

o)i'i jii ji'Hju lilt'' L<iljor:;>turv‘' 0.1 

tho li;-* j*.;’" Mifioftiulogy ul Fam- 

11!?;. Iti;- j; •. :i’o' ’••Muqu.iiit r,-. t o’ the 

ft-ijj'k h.O'f Uf'.'ii f !.uL"te’ !‘<'d, for liii* duration 
nf’di.r Piiradti,' L;ihora- 

tury <!t ilF. t hnariio * uiuoli, wlieve tiie 

< »oi ,>! n;o»-n1 L-i-; iirtn'ided iiuarters 
and for work. 

Work oji thi‘ oiic.'nie-; oi' .hniniai aud 

nkito ye-'t,- oan !so\\ ho uudoiiaktot tor India, 
i:i t!!>' Toni|B‘r.!rt'. •'ndn-oidea! aisd iropical 

ivcion^ oi‘ dii- wo.-forn }o*iui?|du‘i‘o. Ento- 

niu!ooi.‘»n'- who \vi,-is to av.iii ihruiselves of 
isu.'^ o|!jttjr*5»iiyv fo!- .ui {•.'itm-ion of their 
ltioiojii‘‘ai coiiiot! AV(M‘k aia* ;!<kcd lu coni- 

Domii-ato with Ur W. P,. Tiio’np.-ion, Ini|.KMial 
Para.'ifo Hc.rvdfo, fmporiat In;aitntt‘ of Ento- 
ntolooy. UtiiHiari St,, {hdievilh*, Ontario, 

ruiiathi, ei'vin;.' 4i d<-taih'd sh-tioiuont. of their 


«!, t- 


PUNJAB FRUIT DEVELOPMENT 

lOlPEHSinP of the riiujub Fruit 
Uovf’lopineiu Board, we understand, 
hits u muntuT of privileges which may 



be of interest to ho rticuitui'isi.s in other parts 
of India. Firstly, ineinber.s and ass<.)ciate.s are 
allowed a concession of 2a per cent on the 
scheduled rates for j.HMligrtie fruit plants of out- 
standing merit available from the Board’s 
nurseries. Secondly, tlicy are entitled to receive 
The Punjab Fruit Jour rial in English or Urdu 
together with .special numbers, if any. Tliirdlj^, 
nieinbers can place orders through the Board 
for various gardening requirements, e.g. tools, 
mauures, packages, etc., at concession rates. 
Fourthly, they can sell their fruit through the 
Board, which has its own chain of commis- 
sion agents throughout the Punjab and outside, 
ififthly, free technical advice and practical 
assistance in matters rehitiug to fruit culture 
and preservation is available to members. 
Lastly, as a result of the persistent agitation 
of the. Board the Irrigation Department has 
agreed to give double mirl (supply of water) 
to garden:?, 

'fhere are SW members from all walks of life, 
including retired of licials, engineers, doctors, 
Judges, advocates and M. L. As. His Excellency 
the Governor of the Punjab and the Honourable 
Minister for Development are patron and vice- 
patron respectively. The regular member- 
ship fee is Rs. 5 per aniiiim, aud residents 
outside the Punjab are enlisted as us.sociates 
on })aynn?iit of Rs. 5. Tiie Honorary Secretary 
yis the Fruit Specialist, Punjab, Lyallpur. 
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PLANNING FOR RURAL MARKETING 

By Vaikunth L. Mehta 

Mana^ituj Director, Bombay Provincial Cooperative Banic, Ltd., Bombay 

T he range of requirements to be met by 
any plaiming In tbe field of rural market- 
ing for tlie country as a wboie is so vast 
that no sekeme can, in practice, comprehend 
ail tiiesc diverse needs. At one end of the 
scale wo have the petty peasant or tenant 
raising some inferior kind of food grain on a 
tiny plot of laud and at the other we have 
large landlords cultivating huge estates and 
raising crops on a commercial scale, li'or the 
bulk of the agricultural population, however, 

! it would be true to assert that they buy in tlic 
dearest market and sell in the cheapest, whereas 
the aim of every economic oruanization is tn 


Despite favourable conditions, it is often 
seen from experience that individuals who 
appreciate the benefits of organized market- 
ing cannot take advantage of the facilities that 
may be made available by reason of their 
indebted condition. An indebted agricul- 
turist is often not a free agent in the matter 
of selling his produce, and in many parts of 
the country the village moneylender is also a 
trader through whom supplies are purchased 
and produce ivS sold. Before marketing can 
bo organized it is necessary, therefore, that the 
burden of debt should he cased. It has to be 
emphasized, however, that while the iudividual 
agiiculturist will be Ireed from the domination 
of an economically stronger middleman, he 
will have to subject himself to a certain degree 
of discipline exercised eitlier by the state or 
by a voluntary cooperative organization of 
which lie is a member. In modern economic 
life no progress is possible without organ izatiou, 
and oj'gfinization post>uIat<is discipline and 
mutual control. Those vv^hu refuse to subject 
themselves to the necessary control may ha,vo 
to forgo the advantages exfmetod to smer-ue 


